








































Amperei fubes ore nof fashtoMd olong «i«iigfi 
and cngineermf principles of a previous decode. 

Independent reseorch ond experimeni hos re¬ 
sulted in the applicotion of new enfineering 
principles and an advanced concept of vacuuin 
tube mothemaftcst to the design of the exclusive 
Amperex types, and to the redesigning of the 
older models. 

The unquesfioned leodership of Amperes in the 
design and production of U.H.F. tubes suck os the 
HF 100. 200, 300. 049H. the popularity of the 
redesigned older models ond the wide accept* 
once of the newly designed water*cooled line, 
containing structurol ond design improvements 
and refinements which enhonce their effictency 
and increose their longevity, are tnoinly due to 
this modern engineering. 


AMPEREX ELECTRONIC PRODUCTS, Inc. 

79 WASHINGTON STREET BROOKLYN. NEW YORK 




































One of the present tendencies is lo use an antenna feeding 
circuit that produces a zero potential at the radiator base, 
eliminating the necessity for base insulators. ^ hat the next 
development will be is unpredictable. Possibly a still further 
improved antenna tuning circuit will again require an insu¬ 
lated antenna; if so. those structures built this year without 
insulators will be obsoleted. They must con¬ 
tinue in inefficient operation or must, at high 
expense, be insulated. 


It’s wise and economical to insulate every new 
antenna structure—with Lapp. 


In scarcely more than 10 years the radio 
industry has seen a rapid succession of different antenna 
structure designs. Starting in 1925, when Lapp developed the 
first tower fooling insulator, porcelains by Lapp have been 
supporting and protecting antenna structures. All the way 
from sectionaliziiig insulators designed to eliminate re-radia- 
tion and distortion effects, in the old two-tower horizontal 
antenna arraiigemeiit, to giant base insulators that support 
on a single point radiators over 1,000 feet in height, Lapp units 
have been giving dependable service. 
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AMPLIFIER EFFICIENCY 
BY MORE THAN 100'/.! 



Rear view of the new 50 KW amplifier which 
employs the Doherty hi^h efficiency circuit. 


The famous Doherty Circuit—developed by Bell Telephone Lab¬ 
oratories— increases the eflSciency of the power amplifier stage 
from the usual 30% to over 60 :t. 

In the past, approximately % of the plate power supplied to 
radio frequency amplifier tubes was lost by dissipation. 

Today, the Doherty Circuit—used in Western Electric’s new 
radio transmitters—greatly reduces plate dissipation, which min¬ 
imizes tube cooling requirements. It makes possible the use of 
smaller circuit elements, saving space—gives increased stability 
and greater ease of adjustment — reduces outlay for auxiliary 
equipment—results in marked operating economies. 

For full details on these pace-setting Western Electric trans¬ 
mitters with the Doherty Circuit, write to Graybar, Gravbar 
Building, New York. 





OiffributorM : 

GrttviMur KJereiric CamiMnv. 

Jn Canatla: 

Xorihcm EltcLric Co., Lid. 

In nthrT fnrrim afunirif*: 

StmntSu^ Elcy^lric Corp. 


Western Electric 
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WITH THE EDITORS 


NAB CONVENTION 

THE SIXTEENTH ANNUAL Convention of the 
National Association of Broadcasters, which 
is being held at the Hotel Willard, Wash¬ 
ington, D.C., on February 14, 15 and 16, 
promises to be the largest gathering in the 
liistory of tlie organization. 

The major problem confronting the NAB 
members at this gathering will be that of 
reorganization of the association. Since the 
reorganization report submitted to the mem¬ 
bership a few weeks ago met with prac¬ 
tically no opposition, it is anticipated that 
the plan wnll be put into effect promptly. 

All broadcasters are urged to attend tliis 
meeting. The importance of the gathering 
can hardly be over-stressed. 

FACSIMILE BROADCASTING 

AS PREDICTED, considerable interest is now 
being shown in facsimile. This is especially 
true of the broadcasters, some thirteen ex¬ 
perimental licenses having been granted by 
the Federal Communications Commission. 
The results of these field tests should be of 
great interest, and we believe that they will 
prove that facsimile, as an auxiliary broad¬ 
casting servdee, is practical. 

RADIO EXCISE TAX 

THE RMA CAMPAIGN in Congress to secure 
repeal or substantial reduction of the fed¬ 
eral radio excise tax met w'ith a friendly 
and apparently sympathetic reception by the 
House Ways and Means Committee at the 
public hearing held in Washington, D. C., 
on January 20. Leslie Muter, President of 
RMA, and other industry leaders seemed 
greatly encouraged and will continue their 
efforts to secure tax relief. 

In urging repeal or reduction of the radio 
tax. the RMA contended that the radio tax 
was a burden on the greatest agency of mass 
communications ; that its repeal or reduction 
would increase sales, employment and spread 
the utility of radio to about 4,000,000 more 


Anierican homes; that radio is no longer a 
luxury ; and that the price has been greatly 
reduced and it was now in universal use. 

^41so asked by RMA was exemption of 
police, aircraft, marine, public address and 
all other commercial radio, together with ad¬ 
ministrative changes to relieve manufactur¬ 
ers, especially of parts and accessories, not 
only of the tax but of accounting and col¬ 
lection difficulties. 

Certainly radio has passed out of the 
luxury stage. Repeal of the tax would seeni 
the logical move. 

CRAVEN'S REPORT ON BROADCASTING 

COMMISSIONER FRANK R. MCNINCH, of the 

Federal Communications Commission, has 
made public Commissioner T. A. M. Cra¬ 
ven’s report on the social and economic as¬ 
pects of radio broadcasting presented at the 
Informal Engineering Hearing which began 
October 5, 1936. 

Although the report is quite long, it is 
interesting to note the opinion expressed 
in regards to “Super-Power." The report 
says, in part: 

“The factor involved in the use of super¬ 
power is that a small group of licensees 
operating on frequencies which have been 
assigned to them by the Federal Govern¬ 
ment would have control of radio facilities 
capable of reaching the entire nation. Un¬ 
less care were exercised in the regulation 
of these licensees, the possibility exists of 
having granted a few people, from natural 
resources of the Federal Government, the 
control of a system of mass communication 
having untold potentialities of being utilized 
to influence public opinion. Hence it seems 
that in the determination of the question of 
super-power must also come the considera¬ 
tion of the ability of the Federal Govern¬ 
ment to control these facilities, both from 
the standpoint of individual licensees as well 
as combinations thereof, in such a manner 
that they will operate always in the interest 
of the public. ..." 


The Hvin jorces that move modern indusiry to greater z-^olume, better profit margim, more 
sfal^le employment and that higher standard of living whkh is tl^e social justification for 
a profit in oxir Individual undertakings, are scientific research and consumer advertising. 

. . - C, H. AW.lling 
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The Fever That Cures 



I N THE new science of electrotherapy, the medical 
profession relies on instruments that respond 
with the precision of a surgeon’s skilled hands. The 
fever that cures — produced in the patient’s body 
by high frequency currents—must be carefully con¬ 
trolled by dependable instruments. There can be 
no compromise with quality in the construction of 
the equipment which generates and controls the 
currents. The manufacturers of equipment for 
electrotherapy meet the physician’s needs by the 
greatest care in the design of their product and in 
the selection of materials. 

For the high frequency circuits they find in 


Isolantite"* the insulation they need — strong, pre¬ 
cisely made, dependable in operation — an insula¬ 
tion uniform in quality, supplied to meet exac¬ 
ting specifications. The technical cooperation of 
I solan rite engineers is a valuable aid in the formu¬ 
lation of insulator designs for every type of service. 

•Kfgisjterft/ Tradename for tht product% &f helantht, /«c. 


ISOLANTITE INC. 


CERAMIC INSULATORS 

Factory: BellevENe, N. J. • Safes Office: 233 Broadway, New York, N. Y. 














Aa exclnslve Amperlle le 
available In new Models 
(High ln^ledaace) and RBMk (MO 


AmperiteQ 


Hzysi JiMPE&m: COOTACT MICROPHOIfE 


A ocmtact mike without dictOftloEL Ideol ioi use qq . oil striag 
iCLstrumenis. Flatters cm crdinoiy Bddle by giving It the vol" 
mne and depth ei a "Stiod"; maJces q unaU piano eouiivd like 
a "Gnmd". Unusi^ high output —ooq be on radio sets. 

No Gtimg changes, no didlmg. Attached without took. 
Operates with either high or low godn ompMem Frequency 
re^nse,^ 40 to BOOO cps. Output, —40 db. 26' of coble. 
MODEL ETH KTl iSSO ohms) m.00 LIST 

KTH or KTL with foot-operated volume control... $30,00 LIST 


NEW! AMPERITC -HAND 1-MIKE' 


the tallest velocity mode . . . but han an output equal lo 
larger fypes,^ —63 db. Frequency range fO to 7&G0 cpa. Ercel- 
leni for clofic laUdng, and can be used oe hond^ desk, or stand 
mkiopbone. Unusn^y .rugged. Size cd head 1" xW 1 274'\ 

MODELS HDH tHi-imph HDL [200 oma); with switchc 

$22.00 LIST 


AN EZCEIXCNT VIXOCHTT AT §22,00 LIST 


P JL Men. you do not have lo sacnEce quality on a 'low-oost" 
job- This line velocity, btiill to Amperite standarda, le excellent 
for both speech and music. Gives Sot response without p^dks 
over entire audible range. Hednces ieedborlt, Frequency 
iiznge 60 lo 7500 cps. Output —68 db. Unusually ragged, not 
affected by temperature, pressure or hunEdliy. Triple 
Welded, fitted with shock obaorber and swivel brocket. 

MODEL RAH (Hi LmpJ with 12' of cabler MODEL HAL [200 
ohms) with 8‘ el coble......... ONLY $2200 LIST 


O IMPORTANT USES 

1« The Acoustir: Compensotor enables 
you to lower oi rmso the r&sponae cd 
the tnicTopbone by ibe mere tUp of the 
ting err Not a volume control—operO' 
tion is similar m principle to the sliding 
panels in broadcast studios, 

2^ Makes the Velointy tmmediirtely ad- 
iusfuble lo dose talking of distant 
pickup. 

3. ImmedlatelY adjizstable lo any room 
condition . •, or any type ol |ob or 


Incieoskig the quedily. without increosing 
the ptnre. is I ho keynote o| the Amperile 
sales policy. In the new Amperite Velocity, 
with the Acoustic Ccmpemalar, tbe PJL 
Indusiiy has the losi word in roic3:ophone 
perteclion al a compefifive price. 


BROADCASTING STUIUOS, pleose QolO 


New Output —56 Hb. 

Th* new Amperite Studio Velocity, model SRSOn. has —56 db. 
output, highest in studio velocities ovoilaMe today. The 
SHSOn k now acapted os the tinset mictoph^ie for efudio 
and recording: (Two weeks' tree trial to established studiofi). 
Frequency range 40 to ISOOO CPS. Triple shielded, fitted with 
switch (D{>tional]i, coble copiiBctor, and 23' of coble. MODEL 
SHflOHii (Hi-imp.): SR80n {200 ohms)...... .$16.00 LIST 


MODELS HRHk, HBMk, with acoustic 
comppnnatot. Fiequency range 4Q lo IL- 
CPS. OutpuL — 66 db. Compkie wilh 
wilrh. cttbk connector and 26' o{ cable. 

S42-00 LIST 
MODELS RRHn, RBMei, without 
ocouAltc compensator S42.00 LIST 


SALES AIDS FOB THE P.A. MAN 

Amperite offers the following co-operodon lo PJL Men 

1. FHEEi Window Decal odTertkipg your Scumd Service. 

^z« finished In I atitkiag colors. 

2« FHEE: Window Duploy. 11x17. 

3« Speod Sound Equipment Letterheads. Samples end prices on requesf. 
Wrfie for these vuluable soles help*, ood new UlustrcUcd Bulletins, today* 


561 BROADWAY, N,Y- U,S.A. 




CARLE ADDfiESS 
AHEM. NEW YOBK I 
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. (cftaiitd^etms appiiration’i of Bakfftue X\fS-10023 Material include: 
coil farFtts^ tube hasps, tprminnl h!iH'k% spacing ivmhenf connector biot'ks. 


AFTER exjbmislive re^earcli and 
development in its lalioratorie^, 
Bakeliie Corporation now contrib¬ 
utes to electrical scierure and in¬ 
dustry a superior thermo-plastic 
material for low-loss purposes. 

Possessing the extraordinary 
properties in a molded plastic, of 
a power factor of less than .0002 at 
frecpieneies of 60 to 1,000-000 cycles, 
and a dielectric constant of 2,60 at 
the same frequencies, this new 
Bakelite Polystyrene molding ma¬ 
terial offers marked advantages for 


many electrical products and equip 
ment parts. Its dielectric strength 
is more than 500 volts per mil: its 
resistivity, over 10® megohm centi¬ 
meters; and its arc-resistance, 240 
to 250 seconds. 

In addition to these electrical ad ¬ 
vantages, Bakelite XMS-10023 
material provides the important 
merits of: uniformity in molding; 
freedom from crazing or other sur¬ 
face difficulties; permanence of di¬ 
mension al temperatures under 
lOO^F; and high resistance to water. 


acids and alkalies. Its durability 
and toughness are indicated by its 
A*S,T. M. Impact Strength of .16 
foot pounds, and flexural strength 
of more than 7000 pounds per 
square inch. 

Opportunities for the improve¬ 
ment of high-frequency apparatus 
through application of this new 
Bakelite molding material are prac¬ 
tically unJimited. We invite elec¬ 
trical engineers and manufacturers 
to w rite for further data on Bakelite 
Polvstvrene Low-I^ss nialeriah 


BAKELITE CORPORATION, 247 PARK A V E N t' E , N E ^ Y O R K , N. Y, 

bakelite CORFOflATlOS Of CANADA, LlMiTED, 16J I>uff^Tin Siret-l. Tarcitiitt, if rti Cch^. 5|}««jitUT Co.. Idc.* 3lo FiK-n, San Ffactritca, C^l- 



%'isit the Baheiite Trareieade* an expaniiiatt o# ^3iodern Piastics tor Modern Licin^-% 
Muse 9 Mm of Seience and InduMtry, Rorkefeiter Center^ 2Vetr York City, Ytareh I to SI 
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PIONEER OF THE AIR 


F ounded in 1919, the Radio Corpora¬ 
tion of America has completed 18 years 
of pioneering effort to develop and improve 
the uses of radio. 

Starting “from scratch,” RCA has created 
a world-wide communications system with 
direct circuits between the United States and 
42 foreign countries, and with ships at sea. It 
has created a nation-wide broadcasting sys¬ 
tem of endless cultural possibilities, now 
rapidly expanding its services by short-wave 
to all the world. It has created essential instru¬ 
ments for the radio transmission and recep¬ 
tion of sound, of code messages, and of fac¬ 
simile reproductions, and for the recording 
and reproduction of sound on records and on 


motion picture film. It has created countless 
radio devicesindispensable to modern science, 
industry, medicine, telephony, and public 
safety. It has created the basis for a system 
of electronic television, forecasting the day 
when radio sight, added to sound, will per¬ 
form a useful public service. 

Today the Radio Corporation of America 
is owned by nearly a quarter of a million 
stockholders in 48 states. No one person owns 
as much as % of 1 % of its stock. Achievements 
of the past 18 years are a tribute to the Ameri¬ 
can tradition of service in the public interest 
through private initiative and ownership. 

RCA pr€satts the “Magic Key” every SuMeiy, 

2 to 3 P. M., E. S. r., on NBC Blue Network. 



RADIO CORPORATION OF AMERICA 

RADIO CITY • NEW YORK, U. S. A. 


NATIONAL BROADCASTING COMPANY • RCA MANUFACTURING COMPANY, INC. 

RCA COMMUNICATIONS, INC. • RCA INSTITUTES, INC. • RADIOMARINE CORP. OF AMERICA 
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FOR FEBRUARY, 1938 


THE NAB CONVENTION 

February 14-16 
At the Hotel Willard 
Washington, D. C 


THE SIXTEENTH ANNUAL Convention of 
the National Association of Broadcast¬ 
ers, which will be held at the Hotel Wil¬ 
lard in Washington, D. C., from Febru¬ 
ary 14 through 16, will probably be the 
largest convention in the history of the 
organization. While the final program 
for the gathering has not been an¬ 
nounced, it is expected that most of the 
sessions will l)e concerned with the busi¬ 
ness of reorganization of the group. 

Highlights of the reorganization plan 
call for the appointment of a paid Presi¬ 
dent with broad authority, the appoint¬ 
ment of a Secretary-Treasurer as ad¬ 
ministrative officer, appointment of Di¬ 
rectors of public relations, labor rela- 

James W. Baldwin, Managing Direc¬ 
tor. NAB. 




FCC Commissioner T. A. M. Craven. 


tions, education, law, research and engi- 
neisring. The office of Managing Direc¬ 
tor, now held by James W. Baldwin, 
will probably l>e abolished. Further, a 
budget in the vicinity of $250,000 has 
been proposed, the annual dues being 
based upon the income of the meml)er 
stations. 

The Committee on Reorganization 
which drafted the new plan Is made up 
of Edwin W. Craig, WSM, author of 
the plan, Philip G. Loucks, attorney, 
John Shepard, 3rd, Yankee Network, 
Edward Allen, WLVA, Walter J. 
Damm, WTMJ. and E. Craney, KGIR. 


According to E. M. Spence. Chair¬ 
man of the Convention, the tentative 
plans for the gathering include: 

MONDAY. FEBRUARY 14 

Call to order by President John El¬ 
mer, WCB^^. 

Address of Welcome to be delivered 
by Commissioner George Allen. 

Address of the President, John Elmer. 

Guest speakers include Senator Bur¬ 
ton K. Wheeler, Montana, Chairman of 
Senate Intersta.te Commerce Committee, 
and Frank R. McNinch, Chairman of 
the Federal Communications Commis¬ 
sion. These speakers will be followed 


John Elmer. WCBM, President, NAB. 
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by the report of James W. Baldvsin, 
Managing Director, and the report of 
the Reorganization Committee. 

TUESDAY. FEBRUARY 15 

Completion of reorganization busi¬ 
ness. 


Address of Commissioner T. A. M. 
Craven of the Federal Communications 
Cooimission, 

Annual Banquet. 

WEDNESDAY. FEBRUARY 16 

Completion of unfinished business. 


Reports of various committees: Engi¬ 
neering, State, Radio Research, and 
Sales Managers. 

Following adjournment of the Con¬ 
vention, the Board of Directors wiii 
meet to appoint a temporary- executive 
until such time as the new president has 
been selected. 


LOSSES IN A-F COILS 


IX DESIGNING electrical communication 
equipment, it is frequently necessary to 
select low-loss inductance coils for use 
in tuned circuits and biters. Experi¬ 
mental data accumulated over a period 
of several years at the General Radio 
Company have shown that a set of 
formidae derived by means of approxi¬ 
mations of limited validity hold very 
well in practice. These expressions, ac¬ 
cording to L. B. Arguimbau in The 
General Radio Experimenter, are so 
simple that they have been of consider¬ 
able assistance in selecting the best type 
of coil for a particular use. 

This discussion will be limited to 
measurements in the frequency range 
l^etween 10 and 10,000 cycles and to fre¬ 
quencies far removed from resonance. 
For iron-core coils it will be assumed 
that the voltages are very^ low in order 
that hysteresis may be neglected in com¬ 
parison to eddy-current losses. Most of 
the measurements have been made on 
iron-core coils (with and without air 
gap) and mtilti-layer a-f coils of the 
type usually met in filter practice. 

With these restrictions it has been 
found that all coils itnay be represented 
by the equivalent circuit shown in Fig. 
1, where is the d-c resistance and R, 
is a resistance due to eddy currents and 
is independent of frequency. 

This is based on tlie following con¬ 
siderations: A conductor placed in the 
magnetic field of a coil may be con¬ 
sidered a terminated secondary winding. 
As long as the circulating currents are 
mainly determined by the resistance of 
the path rather than by its inductance 
the termination impedance is resistive, 
and the secondary circuit will reflect a 
resistance in parallel with the primary 
winding. In particular, the circulatory 
currents may exist in an iron core and 
may include induced currents set up in 
the wire itself, usually spoken of as skin 
effect. 

In many applications the reactance to 
resistance ratio, known as serves 

as a convenient factor of merit. From 
the simplicity of the equivalent circuit 



shown in Fig. 3, it might be expected 
that the curv^e of Q versus frequency 
for any coil would be given by a fairly 
simple expression. The application of 
ordinary circuit theory to Fig. I gives 
the approximate results; 

X = 27:fL 


(27:fL)“ 

R = Ro -1- 

R. 

which gives for Q, 

27ffL 1 

Q=-^- 

R Ro 27:fL 

-j-- 

Z'jziL R, 

which has a maxi muni value. of 

Qm ~ .(1) 

R.> 


Fig. 3. Showing frequency for maxi¬ 
mum p of coii of Fig. 2. 



.01 0.( lO 10 


L IN HENRIES 


or 


1 

2 




at a frequency 


2nL 


C2) 


(3) 


where, 

fdi is the frequency of maximum Q. 
At any other frequency, f, the corre¬ 
sponding value of Q (denoted by Q() is 



...(4) 


f im 
~ T — 
f 

It will be noticed that this expression 
is symmetrical wdth respect to 


f 

— and — 
f., f 


and w'ill give a curve shape which is 
invariant on logarithmic paper. 

To tabulate available Q data, it is 
sufficient to plot the point of maximum 
Q and use a standard template for draw¬ 
ing the curve (this template may be 
obtained by replotting a curve of Fig. 2 
on standard logarithmic paper). 

In iron-core coils, the eddy-current 
losses in the copper are usually neg¬ 
ligible in comparison to tho.se in the core 
so that, for a given core and volume of 
copp^er, wire size has little influence on 
Q. One interesting point to be noted 
for iron-core coils is that the maximum 
Q for a given structure but with various 
air gaps i- very nearly constant. This 
can be explained by the fact that the 
core may be regarded as a single-turn 
secondary of constant termination. This 
reflects a given shunt resistarxe across 
the winding regardless of its inductance. 
Since the copper resistance is constant, 
it follows that the ratio of shunt eddy- 
current to series copper resistance must 
be constant and hence from expression 
(Continued on page 35 i 
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AMPLIFIER EXPANSION CIRCUITS 


By AARON NADELL 


EXPANSION has jiist begun to creep into 
the public-address held: it is promised, 
at least, in connection with talking pic¬ 
tures, and has had a preliminary but 
hesitant introduction into the home radio 
receiver. Two entirely different circuits 
are used at the present time, each sub¬ 
ject to minor modifications in the hands 
of different designers. They may be dis¬ 
tinguished here as tube expansion and 
variable-resistance expansion. Tube ex¬ 
pansion seems to be the most popular, 
one reason for which may possibly be 
that it lends itself very readily to double 
dut>’ as an audio avc system, only a d-p, 
d“t switch being needed to make the 
same circuit perform the double duty. 

TUBE EXPANSION 

Fig. 1 gives the circuit of a volume 
expander plus compressor, or "com¬ 
pander/* as its manufacturer calls it, 
used in one ot die latest RCA public- 
address systems,. The circuits of Ftg. 1 
constitute the voltage amplifier (MI- 
4288), the expander being that portion 
which is below^ the horizontal dotted 
line. Fig. 2 gives the expander circuit 
alone. 

The basic action will be readily ap¬ 
parent on studying these drawings; a 
portion of the output of the first 1612 
tube is detoured, ampdined in another 
1612. and rectified by a 6H6. The d-c 
thus obtained will vary in strength pro¬ 
portionately with the input signal. It 
is applied as a supplementary bias to 
one of the grids of the output tube. If 
the pcilarity of this supplementary bias 



Iflustratiag the variable-resistance 
method of expansion. 


Curves showing sound pressures at 
various frequencies. 



is such that the gain of the output tube 
increases with the strengthi of the or¬ 
iginal signal, the circuit acts as an ex¬ 
pander : if the polarity is reversed, and 


increased signal strength diminishes the 
gain of the output tube, the circuit 
serves as a compressor, or avc. The 
d-p, d-t switch needed to make the cir¬ 
cuit perform either function is shown 
at the lower right of Fig. 1; tlie poten¬ 
tiometer that governs the extent of 
"compander*' action being drawTi just 
to the left of it. 

That arrangements similar to tliose 
of Figs. 1 and 2 can readily be built into 
a production p-a amplifier, so as to be¬ 
come an integral and scarcely distin* 
guishable part of the unit, is shown in 
Fig. 3. some of the circuit details of 
w'hich differ from those just examined. 
The drawing represents a 60-watt am¬ 
plifier of Lafayette Radio Manufactur¬ 
ing Company. The polarity reversing 
switch, shown almost in the exact center 
of the drawing, is triple pole. The 6H6 
rectifier is drawn just below it. Part of 
the output of the 6N7 mixer tube is 
tapped off (just below^ the 50,(300-ohm 
plate resistor) and coupled through a 
O.Ol-mfd condenser and a controlling 
.5-megohm potentiometer to the control 
grid of a 6J7 (drawm just left of the 
6H6). Only the right-hand side of the 
6H6 takes pan in the action, the other 
half being reserved to operate the 6G5 
volume indicator. The rectified output 
is applied to the middle grid of the 6L7 
voltage amplifier. 

Expansion circuits very similar to the 
above now find a separate market as 
independent units, sold to be attached 
to existing public-address equipment. 


A volume expaniion and compression circuit used in one p-o system. 


The expander circuit of Fig. 1. 
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Two such units, products of David 
Bogen Co., are shown in Figs. 4 and 5. 
They are pure expanders i compression 
or avc is not included. It will he noted 
that the 6H6 acts as a half-wave recti¬ 
fier receivini: plate excitation from the 
B4- circuits; a potentiometer in the B 
supply serving to govern the extent nf 
expander action used- 

The unit^ of Figs. 4 ami 5 are intro¬ 
duced into existing p-a equipment be¬ 
tween the phono pickup or other sound 
source and the amplifier input. A- -uch. 
they can be used for phonograph repro¬ 
duction in connection with a home radio 
receiver, as well as for p-a. provided 
that the a-c stages and speaker rvt the 
receiver can handle the peak powxr. 
The two circuits are identical except 
that Fig. 4 is designed to receive its 
plate and filament power from the ani- 
plifier with which it functions, while 
Fig. 5 includes an a-c d-c power supply 
built around a 25Z6. and consequently 


can l>e added to existing equipment by 
hUiv user whatever. 

A similar circuit is used by Operadio 
Mfg. Co., in their .Model power 

amplifier, serving both as expander and 
t Cantiftued on (fage 39) 


TUNED IMPEDANCE OF l-F 
TRANSFORMERS* 

THE BASIC electrical properties of a coil 
are its resistance R and its inductance 
L. At any frequency f the coil will 
have a reactance X and may be tuned 
to resonance at this frequency by a ca¬ 
pacity C. The ratio of X R or Q is 
accepted as a figure oE merit of the coil 
since the voltage step-up of a resonant 
circuit is dependent upon Q. and the 
selectivity or bandwidth is a function 
of I Q. The tuned-circuit impedance of 
a parallel-resonant circuit is another im¬ 
portant constant as this is the load seen 
by the tube. It is usually expressed as 
Z and is equal to XQ, 

The accompanying chart of Q. Z. C, 
and L has been designed to show at a 
glance important constants of an i-f 
coil. The chart 1ms been constructed 
for a frequency of 455 kc which is now 
considered the standard intermediate 
rrt‘quency. As measured on the usual 



Circuit diagram of another unit similar to that of Fig. 4. 


Circuit diagram of amplifier employing volume expansion. 



commercial coil-measuring instruments 
the values of Q and C are read directly: 
L and C are plotted on the same axis of 
the chart so that L can be read directly 
from this axis. If a straight edge is laid 
across the chart connecting Q and C, it 
will intersect: the niiddie axis at Z, the 
tuned-circuit impedance. 

To obtain the approximate load im¬ 
pedance which an i-f tube looks into 
when driving the usual double-tuned i-f 
transformer, it is necessary to measure 
the Q of the primary with the secondary 
coupled and tuned to resonance. The 
trimmer of the primary should he dis¬ 
connected from the ‘high*' side when 
a capacitance within the measuring in¬ 
strument is used to resonate the pri¬ 
mary. If the transformer feeds a diode, 
the diode should also he connected to the 
secondary, loaded, and the cathode 
heated. The loading effect of an am¬ 
plifier tube is negligible at this fre¬ 
quency and need not be con.sidered. 

“Maieriil prep^ed bv En^nwrinff Department, 
Hygrade Sylvania CoTpcurstion 
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MODULATION 



of a Weak Signal 


By HANS RODER 


THERE APPEARED during the years from 1928 to 1933 a 
series of articles, in the well known English periodical 
The Wireless Engineer, which dealt with an interesting 
phenomenon, namely, the apparent demodulation of a 
weak signal by a stronger one2"^® In the American usage, 
tlie term ''demodulation” is given a meaning different 
from that implied in the above articles; it therefore seems 
preferable to speak instead of “modulation compression.” 
Some authors call it the “masking effect. 

Modulation compression is not only an interesting 
theoretical phenomenon, but also has practical signifi¬ 
cance because it affects the effective selectivity of a radio 
set. In consideration of this fact and others, the IRE 
Standards Committee has recently recommended the 
“two-signal” testing method. Yet, the fundamentals of 
this phenomenon from a physical standpoint do not seem 
to be widely known nor understood, and no compre¬ 


hensive treatment has so far been published in the 
literature. 

In an earlier paper, the author has called attention to 
the fact that two distinct and independent magnitudes 
are involved in ever}' problem of detection of a modu¬ 
lated signal.These are: the envelope of the r-f de¬ 
tector input signal and the rectification characteristic. 
The latter, on the other hand, is the result of two factors: 
the detector tube characteristic and the detector load 
characteristic. The audio output will depend on what 
combination of r-f envelope, tube characteristic and load 
characteristic is chosen. We shall keep this fact in mind 
as we proceed and begin first with the determination 
of the r-f envelope. 

We assume two radio signals, one of which is un¬ 
modulated 

ei —mEsin^ot, (1) 

and a second one which shall be modulated: 

ea = E(1 4- k sin at) sin (2 > 

One will note from these expressions that 

unmodulated carrier 

m = ratio of-. 

modulated carrier 

We put 

== b = beat frequency 

1 -j- k sin at a, (3) 

whereby k represents the percentage modulation of signal 


c- and = 2a/o, with fo = audio frecjuency. A 
sinusoidally variable magnitude like e, is most simply 
represented by the projection of vector of length fnE, 
rotating counterclockwise with a velocity (Oo into a 
fixed projection axis. It is, how'ever, in our case more 
convenient to hold the vector niE fixed and let the pro¬ 
jection axis rotate in clockwise direction (Fig. 1). The 
second signal e:*, is similarly represented in the same 
diagram by a vector of length aE, rotating at an angular 



velocity of co,. — cOo = h relative to the vector niE. The 
vector sum 

R = mE -h aE 

represents the instantaneous value of the resulting en¬ 
velope of e, + ea and it is this function for which w'e 
want to solve. 

From an inspection of Fig. 1 we note that R assumes 
a maximum if bf ^0; we then have 

Rtt.i: = (m 4- a) E — (m 4- 1 -t- k sin at) E . 

1 

bt = — ^ . 

2 

R becomes a minimum with 

Rmir = (m — a) E = (m—(l4-ksinat) )E. 

The curves Rwax a^nd Rmm are shown in Fig. 2. Between 
these two curves, R varies rapidly back and forth: the 
frequency of this variation equals b, which is the beat 
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SUPPRESSION 


By a Stronger One 


GENERAL ELECTRIC CO. 


frequency. Fig. 2 show? how the r-f envelope R varies 
during 1 audio cycle. The cur^'cs Rta^s and Rmu are 
the upper and lower envelope for the beat frequency. We 
see that we have to deal with three frequencies in this 
problem: the audio frequency a/2ix (say 200 cycles), 
the beat frequency b/2jt (say 10,000 cycles) and tiie r-f 
(say TOOO.OOO cycles—not shown in Fig. 2). 

XTxt. let us consider in detail the change which R 
undergoes during 1 cycle of beat frequency. The vector 



oE rotates with the angular velocity b. If vve let a be 
constant during one revolution, we can readily determine 
R from the vector-diagram of Fig. 1. Three different 
types of *M)eat curves/' deteniiined graphically, for dif¬ 
ferent values of a/m, are plotted in Fig. 3. We also 
could calculate R from the relation 

R = E \/m* + -j“ 2ain cos bt (4) 

which follows from ttie vector-diagram of Fig. 1. 

Kjiowing the r-f envelope we have to study how this 
envelope will be transformed into d-c and audio current 
by means of a rectifier. We consider the diode circuit 
shown in Fig. 4: \ve assume the diode characteristic to 
be a broken straight line. For the CR-Ioad circuit of 
the diode we must consider two diiferertt case.s. 

1 

The CR-net%vork shall have 

veiy^ Imv impedance for the radio frequency, 
very Imv impedance for the beat frequency, 
very iiiah impedance for the audio frequency. 



These assumptions mean that the capacitor C is so large 
that its electrical charge has no time to leak off during 
1 cycle of the radio or of the beat frequency. On the 
otlier hand, it is small enough to permit its potential to 
follow variations at low audio-frequenc}' rate. The re¬ 
sult is that the potential across the capacitor C will follow 
die cuTYt Rjmu' (Fig- 2) wdiich is not much different 
from Rnuu, as far as the fundamental audio component 
is concerned. In other words, die output will correspond 
to the envelope of the beat-frequency peaks. The audio 
component of the output is proportional to k sin at ; 
this means that no modulation compression has taken 
place. The percent modulation, however, which was k 

percent before, is now reduced; it equals —^— , 

1 + m 

We note from diese considerations diat the elimina¬ 


tion of the beat frequency in the detector load circuii, 
produces an output w-hich is equivalent to that resulting 
from the addition of two signals, and e^, of egual r-f 
(equadon (1) and (2) ). Provided the carriers are 
in phase, die resulting envelope equals Rm.,. The re¬ 
sulting audio output is k sin at and the percentage 
k 

modulation equal to -, These results follow from 

1 4- m 

a consideration of Fig. 1. 

Case 2 

We find a quite different result if we make the CR- 
network such that it represents 

a very low impedance for the radio frequency, 
a very high impedance for the beat frequency, 
a very high impedance for the audio frequency. 

This means that the capacitor C is small enough to 
permit its potential to follow any variations at audio¬ 
frequency or beat-frequency rate, while it is still coo 
large to let its potential follow' the r-f. 

The potential variations across the capacitor C are 
now an exact reproduction of the r-f envelope R. The 
current flowing through resistor Fig. 4, will consist 
not only of an audio component, a, and its harmonics, 
but also of the beat frequency b and its harmonics, as 
well as some sum and difference frequencies. The beat 
frequency and the combination frequencies are located at 
the upper limit of the audible spectrum or beyond that 
limit. Tliese components are of no further interest; 
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By simple algebraic transforniation we can write equa¬ 
tion (4) a$ follows 


R — E (a -j- m) \ 


4 a/m 




- STD* (l/2bt) 


By substitution into (6) 

= Em-— ( ^ ^ -1 

\ m / 




A 


4 a/ID 

I-sin* (1/2 bt) d (1/2 bt) 




rig- 2 


Desired Carrier 
Aiorie 





they are sharply attenuated in the audio system and in 
the Joud^jpeaker, since most sets do not pass more than 
about 6000 cycles. We wish, however, to know what 
fundamental audio component is contained in R. If we 
denote by the amplitude of the fundamental audio 
component and apply Fourier's harmonic analysis to the 
function R. \vt get 


ki — 



R sin at d (a:t) 


(5) 


Substituting now equation (3) into (4) and equation 
(4) into (5) produces a complicated function which 
cannot be evaluated in straightforward manner. 

riowever, the fact that the audio frequency is very 
much lower than the beat frequency oiTers a possibility 
for an attack to obtain at least an approximate solution. 
The variation of sin at during one cycle of beat fre¬ 
quency is so small that sin at may be considered con¬ 
stant during the time 2ir/b. During this time, the aver¬ 
age value of R is 

1 

Rd(bt)=— Rd<bt) (6) 

We have to detennine as a function of time during 
1 full cycle of audio frequency a; the fundamental audio 
component of is the quantity we want to find. 



The integral is of the form 



d0 ; 


it will be recognized as the complete elliptic int^ral of 
the second kind. For the modulus v we have 


V 



a 


l-f- 


m 


V must always be smaller than 1. This condition is met 
because w’e note that the right-hand term is always 
smaller than unity, regardless w^hether a/m is smaller or 
greater than 1. This means that our results will not be 
limited to small ratios of interfering versus desired 
carrier, but will hold for any ratio. Furthermore, we 
note that the above expression for v is symmetrical with 
respect to 1: or, by way of an example: a/m = 1/5 and 
a/m 5 yield equal values for v. and subsequently 
equal values for the integral. 

The evaluation of the integral is simple if a = 1. 
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In Fig. 5 the functions 


2 

Etf and —((14“ a/trt) E^) 


component of the output,, For Ending this component^ 
a number of graphical methods is available. With an ap¬ 
proximate method due to W. Kleen'*, we obtain for the 
fundamental component 


are plotted versus a/iiL 

The magnitude a/m is a function o£ audio frequency 
(equation (3 ) ). We have 

a 1 + k sin at 


m m 

and this term is always positive if the factor of per¬ 
centage modulation, is equal to or smaJler than 100%. 
By simple graphical construction—shown in Fig. 5—wc 
obtain the resulting 7?*, as a function of frequency at. 
This curve is shown in Fig. 2. It is seen that the ampli¬ 
tude variation of Rnx is very much less than that of 
: this difference in amplitude variation represents 
the ''modulation suppressionThe procedure of de¬ 
termining versus at is perfectly analogous to that 
used for determining the output voltage of an amplifier, 
whose operating characteristic corresponds to for 
sinusoidal grid input \"oltage. The fundamental har¬ 
monic component of the periodic function 

R,T = f(at) 


1 

ki = — (yi + — yi) ; (8) 

3 

The signihcjance of the and yg is shown in Fig. 5. 

W^e now^ have the final solution of the problem we 
started out to study. The results hold for any carrier 
ratio but for ui > 5 another method is more con¬ 
venient- Equation (4) can be transferred into 


f 3 ^ 

R = mE V I 4-( ’—f- 2 cos bt 

T m \ m 


If a/m is small, the root can be expanded into a fast 
converging series which was previously derived by P. 
\hgoureux and also by E. B. Woullin^® ■ ; 




4- . terms comaining bt 


is the desired magnitude i.e., the fundamental audio 


{Continued page 4 ," ) 
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A CRYSTAL-CONTROLLED PACK TRANSMITTER 


By DON LANCHAM 


Engineering Department 
WFBL 


THE FifiST consideration in designing 
the pack iransraitter illustrated here was 
to provide crystal controi with a mini¬ 
mum of apparatus and tuning controls. 
Since the weight and dimensions of 
pack transmitters must be kept at a 
minimtim, certain conditions were im¬ 
posed. The r-f section was to have no 
more than three tuning controls. The 
output was to be two watts, and the 
antenna long. The frequency 

of this particular pack was to be 37.6 
megacycles, and if full advantage of 
crystal control was to be realized the 
maximum allowable frequency drift 
would be approximately 20 cycles per 
me per degree Centigrade. 

Since a fundamental crystal is im¬ 
practical at this frequency, doubling %vas 
necessary. A crystal to fulfill the con¬ 
ditions was readily obtainable, ground 
for 18.8 me at 70^ C. 

R-F SECTION 

A great deal of experimenting with 
various circuits and tube combinations 
resulted in the layout shovrn in diagram. 
The use of 2-volt tubes allowed a mini¬ 
mum of battery drain and weight. The 
total filament current is .76 ampere. 

The oscillator and doubler were com¬ 
bined through the use of a 19 twin 
triode. This tube in a conventional cir¬ 


cuit performed dependably, the output 
at the second harmonic being sufficient 
to easily drive the final when properly 
coupled. Any attempt to bias tlie oscil¬ 
lator resulted in decreased output and 
apparently had no effect on the sta¬ 
bility. 

Chosing a tube for the final was 
sorae\Yhat more difficult. Two problems 
were confronted. First, unless a thor¬ 
oughly shielded screen-grid tube was 
used, neutralizing was necessary. Since 
the only 2-Yolt tubes of this t>"pe are 
the 32 or 1B4, we preferred to work 
out the neutralizing problem using a 
powder-amplifier pentode such as the 
1F4. The driver requirements for this 
tube were light and a reasonable amount 
of output could be expected. 

Experiment showed us that only a 
ver>^ small neutralizing capacity was re¬ 
quired to eliminate undesirable self¬ 
oscillations. About 6 inches of twisted 
strap wire sufficed. 

Having eliminated this tuning con¬ 
trol, the next step was to do away with 
the tuned-grid circuit and link coupling. 
Capacity coupling was discarded. In 
order to obtain sufficient excitation from 
the doubler an efficient Lransfer must 

Circuit diagram of the ultra- 
high-frequency transmitter. 


occur. This linaJly was accomplished 
by winding a grid coil with a natural 
frequency somewhat below the operating 
frequency. Then with fairly close coup¬ 
ling to the doubler tank the number of 
turns were reduced until maximum 
transfer was attained. This method 
proved very satisfactory. 

Although there was nothing unor¬ 
thodox about the circuit itself, the usual 
vagaries of ultra-high frequencies were 
experienced. 

AUDIO SECTION 

With an input to the final of 4.5 
watts, the audio powder required for 
complete plate modulation w'as approxi¬ 
mately 2.3 Wyatts, The tentative tube 
line-up to furnish this included a 19 in 
Class '‘B” as modulator, a 30 driver 
and a 32 preamplifier. Some doubt was 
entertained as to whether sufficient am¬ 
plification would be obtained from the 
preamplifier when using a low-level 
microphone, but careful adjustment re¬ 
sulted in ample gain. 

Supply voltage to ail tubes was 225. 
The Class "B” modulator w^as operated 
at zero bias, giving greater output. The 
30 was operated with 13.5 voits bias. 
How^ever, the key to optimum results 
lay in the screen voltage to the 32, the 
value of which was found to be quite 
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critical. In diis case it should be 45 
volts. 

CONSTRUCTION 

Construction details %vere worked out 
last, since they depended to a great ex¬ 
tent on the amount of ‘‘pruning"' pos¬ 
sible. 

In order to obtain the required ser¬ 
vice hours from the plate batteries at 
a drain of approximately 100 ma. it was 
necessary to use medium size B bat¬ 
teries. Five of these side by sitle meas¬ 
ured 13 inches and determined the width. 

a depth and height of 7 inches 
the battery compartment accommixiateil 
all batteries nicely, including 2 dry cells 
and the midget 22^-vok C battery. 
An additional height of 9 incho- was 
sutTicient to house the r-t iind audio 
units with no space wasted. The r-r 
section was laid out on a shelf rrith a 
one-inch sub-compartment tor all re¬ 
sistors. fixed condensers, chokes, etc. 
The audio components were mounted on 
a dish type chassis 3 x 13x2 inches. 

The case was built of tH-inch alumi¬ 
num with back, sides and bottom welded 
into one piece. The top was removable 
for access to the r-f compartment. An 
independent. semi-faJse front was fash¬ 
ioned to allow all controls to prntnide 
flush through cut-outs. In this way 
ready access could be obtained to bat¬ 
teries and the audio unit. It is likely 
that 3/32-inch aluminum would prove 
as serviceable and reduce weight. 

The holder for the *Tish-pole'‘ type an¬ 
tenna was mounted on the top side of 
the case adjacent to the final amplifier. 

Total w^eight of the pack was approxi¬ 
mately 35 pounds. 

The antenna was a quarter-w'ave 
rod grounded to the case through a 


coupling coil, A little experimenting 
with the antenna length and coupling 
coil provided the proj^er loading to the 
final with an average antenim current of 
.2 ampere and approximately 20-nia 
plate current. 

The microphone cord had some ef¬ 
fect on the tuning and when too long 
introduced feedback into the audio sys¬ 
tem. but with a cord of about 5 feet no 
difficulties were experienced from this 
source. 

Service tests on the batteries showed 
that a continuums run of 3 to 4 hours 
was possible l>efore B replacement was 
necessary. This wa^ deemed sufficient 
for any likely broadca,st, A pair of '1it- 


Top view of fransmifter with cover 
removed. 



tie six" batteries supplied filaments ap¬ 
proximately 12 hours. Since tube and 
battery life was of secondary impor- 
tanccj 225 volts was applied to all 
plates, an overload absorbed by the 
tubes without untoward degeneration. 

A 1B4 preamplifier tube was later 
substituted for the 32 with a slight in¬ 
crease in gain. 

Reception of the pack under actual, 
severe operating conditions was grati¬ 
fying, the stability of the signal per¬ 
mitting the use of a superhet if desired. 
Mobile use over hilly terrain had no 
effect on the carrier except the usual 
'‘shadow" effect. 

• 

'■PLANE TIME" SIGNALS 

WHILE “tiAiLXOAD TIME" has been made 
s>-non\Tnous with accurate time-keeping, 
“airplane time" bids fair to become a 
new symbol of standard time svTtchron- 
ization. 

Regulation of its coast-to-coast and 
border-to-border air schedules on Naval 
Observatory time signals broadcast by 
its own nation-wfide radio chain hourly 
is being established by United Air 
Lines' technical engineers over the New 
Vork-Chicago-California and Seattle- 
San Diego airways. 

The airline engineers are making in¬ 
stallation to flash observatory-checked 
time signals every hour to its airport 
radio stations at Chicago, San Francisco 
and other principal cities. 

J. R. Cunningham. United^s chief of 
communications, stated that wdth pilots 
of all planes in flight required to report 
their positions and the weather aloft 
every half-hour, the new time-signal 
system is important to regulate plane- 
ground communication. 
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NEW RESEARCH TOOLS 


cvcLOTEoNS> electrostatic generators, 
neutron producers, atom smashers, and 
high-voltage generators, are the terms 
used in describing the types ot new 
equipment tor physical research. L'n- 
doubtedly, some time will elapse betore 
the academic and theoretical results ob¬ 
tainable from these devices are adapted 
widely in the electrical and communica¬ 
tions industries. Like all developments 
oi the past, however, the full ramifica¬ 
tions of a given discovery, growing 
with the demands ot an increasingly 
complex civilization, are rarely known 
or forseen by the initial workers. It is 
signilicantt in this case, that the now 
famous Van der Gran ft generators have 
passed from the Round Hill Labora¬ 
tories, through stages as an exhibition 
piece (Paris Exposition) to the W'est- 
inghouse Research Laboratories where 
the academic possibilities may untolfl 
more rapidly into commercial realities. 

The pear-shaped tank, now' in con¬ 
struction at Pittsburgh, employs the \'ari 
der Graaff d-c generator and a forty- 
foot vacuum tube in a sixty-five-foot 
struebure for the production of 5,0l)0.0(k) 
volts. Details ot its building have had 
wide publicity. 

Meanwiiile, parts are being made at 
Round Hill tor the voltage extension of 
the present set-up\ The cascade’ 
accelerating tube, recently completed.* 
rests on a twenty-four-foot I-beam of 
bake! ite- i rnpregn ated plywood exten d- 
ing horizontally between the generator 
terminals and consists ot four rigid 
sixtv-five-inch sections joined by fiexible 
bellows. Each section has twelve pnijr- 
celain cylinders and eleven .steel elec¬ 
trodes, all clamped between heavy steel 
end plates by means of six plywood ten¬ 
sion rods. The porcelain cylinders have 
external corrugations and are twelve 
Inches in diameter, ilie electrodes con¬ 
sist of focusing cylinders tliree inches 
in diameter spaced with 3^-inch gaps 
and held coaxially in the tube by dia¬ 
phragms. the edges of w'hich protrude 
slightly between the porcelain cylinders. 
A'acuum joints are made reliably tight 
by lead gaskets painted with Glyptal. 
The tube and I-beam are shielded 
against radial fields by seven rings con¬ 
sisting of tractor inner tubes coated 
with '‘Aquadag" and electrically con¬ 
nected to the tube at every sixth dia¬ 
phragm. X'oltage distribution is con- 


^Pkys. R£V. 49, 761, (l9S&h 
-Pky^. Rtv. 35, 66. {19J0i. 


trolled by corona points attached to tlie 
edges of all diaphragms. 

Cyclotrons, following the initial work 
of Lawrence ami Livingston' in Cali¬ 
fornia, are t>eing constructed by various 
universities throughout the country. 
The adoption of these magnetic accele¬ 
rators for eiectrans into industrial lab¬ 
oratories is pending. The latest one. 
as completed at Princeton." ha> over all 
dimensions of 7 x feet, weigh- more 
than 82.000 pounds, and provides fields 
in excess of 14.0l.)n gauss. 

Similarly, with the discovery of neu¬ 
trons, inv'estigators in various parts of 
the country have been concerning them¬ 
selves with the construction of neutron 
generators. The production of high 
v'acuiiTTis and voltages, involving the re¬ 
lated precautions for leakage and in¬ 
sulation. are the chief problems of de¬ 
sign—a fact that will be appreciated 
from Fig. 1 showing a typical generat¬ 
ing iowTr with a 60()-kv vacuum tuije. 
Steel and p<jrcelain are the nrtin build- 

■Pfcyj. ^rt-. SI, lOU Cl337). 

*Pkys. Rev. ’ID. 45, SO, 55 (1930-1936). 

9, 19 tl93S?, 


mg materials in this fifieen-foot struc¬ 
ture. The vacuum tube of surface- 
sealed porcelain is shielded at its mid¬ 
point against radial fields with a 
graphited hoop foliowing the practices 
of Van de Graaff. The tower at the 
right is similarly protected. 

POLICE TRANSMIHER 

.\x ULTRA-aiGH-FREQUEXCY- police-ra- 
dio transmitter of advanced desiign for 
use in the band between 30 and 42 meg¬ 
acycles is being introduced by the West¬ 
ern Electric Company. The power out¬ 
put i> a full 2.? watts (unmodulated) 
and 38 watts during modulation. This 
transmitter, designed by Bell Telephone 
I.^boratori€s, is the first to appear in¬ 
corporating the new ‘'signal boosting” 
amplifier circuit, w-hich permits opera¬ 
tion at an unusually high percentage of 
modulation without risk of e.xceeding 
the predetermined maximum on peaks. 

The audio-frequency amplifier con¬ 
sists of four stages, with a total gain 
of approximately 100 db and an audio 
output conservatively rated at 25 watts. 

(Continued on page 41) 


Fig. 1. 600-kv vacuum tube built at Memorial Hospital 
CNew York City) with the cooperation of the W.P.A. 
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The 

New 

Ra€ON 

MARINE 

!$PEAKER^ 



The following represent a few of the Steamships 
which are being equipped with RACON MARINE 
SPEAKERS on all embarkation decks: 


United States Lines 

S.S. ‘“Californta" 

S-S. ‘Tennsylv^nia" 

5.5. ""Virgicia” 

5.5. *'Manila ttan" 

5.5. ^'WaLsblEsrton'’ 

5.5. *^Pres. Harding^' 

5.5. "Pres. Rooacvdt'' 

Furness Steamship Lines 

5.5. “Eastern Prince" 

S.S- “Northern Prince" 
S.S. "Southern Prince” 
S.S. "Wcfltern Prince" 

Munson Steamship Lines 

S.S. "American Legion" 
S.S. “Southera Cross" 

S»S. "Pan American" 

S.S. "Western World" 
S.S. "Munargo" 

Southern Pacific Lines 
S.S. "IHitje” 

Merchants & Miners 
Transp* Co. 

S.S. “Aireghany" 

S.S. "Berkshire" 

S.S. "Cbatbam" 

S.S- *'E>otchcster"’ 

S.S. "Fairfax" 

AGWI Steamship Lines 

S.S. “Oricnte” 

S.S. "Coamo" 

S.S. "Yucatan" 

S.S. "Siboncy" 

S.S. *‘Borinqucn" 

S.S. "San Jacinto" 

S.S. "Shawnee" 

S..S. "Cherokee" 

S.S. "Iroquois" 

S.S. "Algonquin" 

S.S. "Seminole" 

S.S. "Orixaha" 



Eastern Steamship Lines 

S.S. "Acadia ' 

S.S. "St. John" 

S.S. "Yarmouth" 

S.S. "Evangeline" 

S.S. "Robert E. Lee’* 

S.S. "George Washington" 

Grace Steamship Lines 

S.S. "Santa Barbara" 

M.S, "Santa Clara" 

S.S. "Santa Elcaa" 

M.S. "Santa Inez" 

S.S. "Santa Lucia" 

S.S. "SanU Maria" 

S.S. "Santa Marta" 

S.S. "SanU Paula" 

M S. "SanU Rita" 

S.S. "Santa Rosa" 

Mahson Steamship Lines 
S.S. “Lurline" 

Export Steamship Lines 
S.S. "ExcaHbur" 

S.S. "Excambion” 

S-S- “Exeter" 

S.S. "Exochorda" 

Colombian Lines 

S.S. “Haiti" 

United Fruit Lines 
S.S. "Antigua" 

S.S. "Chiriqui" 

S.S. "Peten" 

S-S. "Ouirigua" 

S.S. "Sbcaola” 

S.S. “Talamanca" 

S.S. "Toloa" 

S.S. "Ulua" 

S.S. "Veragua" 

Savannah Lines 

S.S. "City of Binningham” 

S.S. "City of Chattanooga” 



*The only loud-speaker approved for 
outdoor use on ships by the Bureau of 
Marine Inspection and Navigation — 
and used by ALL companies making 
emergency loud speaker installations. 

The latest speaker in Marine Practice. A compact 
re-entrant type of horn, 14" in diameter, 10" deep, 
having a base of heavy aluminum casting and heavy 
aluminum spinning. Uses a Driving Unit of the latest* 
type made of Alnico Steel and Armco Iron, resulting 
in the most efficient unit of its size ever developed. 
The Driving Unit and connections are all enclosed 
making a completely waterproof speaker, not affected 
by temperature or weather, including use on sea even 
during storms. 

Used as a LOUDSPEAKER and as a MICROPHONE, 
will pick up sound outdoors from distances up to 100 
feet with very small amplifying gain, and will deliver 
100 db. of sound 10 feet from the horn with an input 
of one watt. 

Makes an ideal speaker not only for Marine work, 
but also for general PA use as well, where highly con¬ 
centrated sound for great distances is required. 

WEIGHT 25 POUNDS — Code REDIM 
Technical Data and Prices on Request 


Va;iN\ 

224 Fourth Avenue, New York City 
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VETERAN WIRELESS OPERATORS 
ASSOCIATION NEWS 




W, J. McGONIGLE, President RCA Building. 30 Rockefeller Plaze. New York. N, Y, H. H. PARKER, Secretary 


GREETINGS 

vvE EXTE^ra our most cordial greetings to 
the members of the National Association 
of Broadcasters in convention assembled 
in Washington. D. C, February 14, 15 and 
16, and best wishes for a most successful 
gathering. 


PURPOSE 

W£ HEREWITH pubUsh our 'Aims and Pur¬ 
poses'' for the information ot the many 
readers of Communications who have not 
had the opportunity of becoming acquainted 
with our Association; 

(a > To foster and extend an esprit de 
corps among wireless operators. 

(b) To afford opportunity for social in¬ 

tercourse, and Co promote a fraternal and 
comradely sentiment between and among 
its members. * 

(c) To recognize meritorious service 
rendered by wireless operators on land, at 
sea, or in the air, by tiie erection of me¬ 
morials and by the bestowal of testimonials, 
medals, scholarships, nr other suitable 
aw’ar<F, 

(d) To acquaint the public with the 
work, traditions and ideals of wireless op¬ 
erators and to perform and encourage any 
other purely fraternal activity or activities 
adjudged helpful to the wireless profes¬ 
sion. 


MEDAL 

w’E JAKE a great deal of pleasure in an¬ 
nouncing that, this year, our Association 
will present tlie "Marconi Memorial Gold 
Medal of V'alor"—so named to honor the 
memory of the celebrated mventor of the 
w^ireless telegraph—"For outstanding ac¬ 
complishments in the art of radio commu¬ 
nication w'hile a member of the First and 
Second Byrd Antarctic Expeditions and 
particularly for resourcefulness, courage and 
exceptional ability in effecting the safe 
navigation of the Air Exploration Party 
back to its base on January' 3, 1934, wholly 
by radio bearings with inadequate equip¬ 
ment and under extremely trying circum¬ 
stances," to Lieut. Carl O. Petersen, 
USNR. 

The Medal w'ill be presented to Lieut. 
Petersen on the evening of February 11, 
1938, at the Hotel Astor on ^the occasion 
of our Thirteenth Annual Dinner-Cruise, 
a complete report of which will be pub¬ 
lished on this page in the March issue, 

Lieut. Petersen numbers among his pre¬ 
vious honors a Congressional Gold MedaL 
the Leif Erikson Medal and a Teshmcmial 
Scroll, all for his w'ork on the First BvTd 
Exped.ition. For his outstanding work on 
tlie Second Byrd Expedition Lieut. Peter¬ 
sen lias been awarded a Second Congres¬ 
sional Medal, a Distinguished Flying Cross 
and now the "Marconi Memorial Medal 
of Valor." 

The second Congressiotial Medal of 
Honor was presented to Lieut. Petersen 



Lieut. Carl O. Petersen. 


on December 2, 193?, by Mayor F. H. La- 
Guardia at the City Hall in New York 
City, with Admiral Byrd present, and fol¬ 
lowing the presentation ceremonies tliey 
were gpjests of Admiral Byrd at the Bilt- 
more Hotel in New* York Citv. 

The Medal w*as inscribed; "Presented 
to Officers and men of the Second Byrd 
Antarctic Expedition to express the very 
high admiration in which the Congress and 
the American people hold their heroic and 
undaunted accomplishments for Science, 
unequaied in the history of Polar Explora¬ 
tion." Only members of the Ice Party 
received this Medal, and Lieut. Petersen 
alone received hts from the Mayor on this 
occasion. 

Admiral Byrd congratulated him as fol¬ 
lows : "With this Medal goes a reiteration 
of my enduring appreciation for your splen¬ 
did contribution to the Expedition, and my 
heartiest congratulations for this honor 
that the nation has done you* Sincerely 
yours. Dick ByTtL" 

Lieut. Petersen was recently elected 
Vice-President of the American Polar 
Society. 


CAIRO 

OUE ASSOCIATION is w'ell represented at the 
Cairo Conference: A. J, Cosclgan, a Direc¬ 
tor of our organization and Traffic ^{an- 
ager of the Radio Marine Corporation of 
America, is representing that company at 
the Conference; Fred Meioholtz, a former 
Secretary of our Association and Director 
of Communications of tlie New York 
Times^ is representing the Times: Haraden 
Pratt, Vice-President and Chief Engineer 
of the Mackay Radio Telegraph Company, 
represents his company; Loyd Briggs, 
Manager of the London office of RCA 
Communications and our London Chapter 


Ciiairman, is representing RCA Commu- 
mcationa; Capmin S. C. Hooper, United 
States Navty, Honorary Member, repre¬ 
sents the Navy% There will be a simulta¬ 
neous Dinner in Cairo on Febniary 11 un¬ 
der the Chairmanship of A. J. Costtgam 
A complete report later. 


TESTIMONIALS 

several testimoniaj: scrolls will be 
awarded at the 13th Annual Dimier-Cruise 
for outstanding radio performance. The 
recipients’ names and the inscriptions will 
be included in tiiis page, next issue. 


HONOLULU 

H. F. MCINTOSH, Honolulu Cliapter Secre¬ 
tary, reports: 

"Chairman Maddams and 1 got together 
and decided upon a membership drive, the 
results of which were fairly satisfactory. 
Out of forty-five letters sent out we re¬ 
ceived fourteen applications for membership 
and six or seven promises of signing up 
in the very near future. There are quite a 
number of men eligible for membership 
in the Asstxiation among tlie inhabitants 
of these islands. We are a much scattered 
bunch, though, what with transmitting and 
receiving stations located in places that 
only the fellows who chose their location 
can find them, and it is, therefore, not 
always possible or convenient for members 
at these stations to dash into Honolulu for 
meetings. There are some Na\ty men who 
have evinced an interest in joining and vve 
expect to hear from them soon. 

T am enclosing a money order to cover 
the enclosed fourteen applications. We are 
looking forward to the coming Dinner- 
Cruise on February 11, although plans are 
still in the tentative stage. Many of our 
old stand-bys have left the islands and we 
shall miss them. There will be some new 
faces among us and we expect to have our 
usual good time. 

"Please note that tJiree complete Year 
Book groups 1932-1938 arc desired, (Any¬ 
one desiring a complete set may obtain 
them by sending fifty cents to the Secre¬ 
tary'-—HHP) 

"I am sorry to say that we lost a pros¬ 
pective member when the plane ’Samoan 
Clipper’ was destroyed in the Soutli Pa¬ 
cific just a few days ago. Just the day 
before the clipper sailed from here I had 
a chat with T. J. Findley, L. D. Paulson 
and another Pan American Airways man, 
and all three of them expressed a desire 
to join our Association. Paulson and Find¬ 
ley were alternate fiight operators on the 
‘Samoan Qipper’—Findley was making the 
flight and he took an application blank 
along with him, promising to fill it out and 
return it to me in a few days. The news 
of the loss of the plane and the lives of all 
on board came as a severe shock to those 
of us w'ho had known Findl^. He was a 
(Continued on page 38) 
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Clarostat Series 37 (Composition-Element) 
Controls are available in the widest range of 
resistance values, all standard tap>ers, choice of 
shafts, switches, etc. 



A THERE’S more than just extreme compactness 
^ involved in the CLAROSTAT Midget (Series 37) 
Control. Actually, it’s an entirely new design, new 
production technique, new standard of performance. 
• No other control ever reflected such a background 
of experience, specialized engineering, and willingness 
to replace existing production machinery and methods, 
regardless of cost, in order to produce a provahly better 
product. • And in tens of; thousands of assemblies, 
CL.4ROSTAT Series 37 Controls are already confirm¬ 
ing these statements. 


Also offered in the tapped type (shown at left) 
for such functions as diode bias method of con¬ 
trolling volume and as a tone compensator in 
audio control system. 

Series 37 also includes special controls for auto- 
naobile receivers with various kinds of special 
shafts—(ull-length slotted, end-slotted (shown 
befow'}, double-milled, etc. 



So just state your control retjuiremems. We’ll 
fit the Series 37 to yotir exact needs. Samples 
cheerfully submitted to quantity users. Likc' 
wise quotations and specifications. 






2ftS-287 NORTH SIXTH STIVCCT 

BnooKivn/, ivEiv yo/tf£, v. 

• OFPiCES >N prsiNCiPOt CITIES - 
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NEWS OF THE COMMUNICATIONS FIELD 


DAWES & DUNN ELECTED TO RCA BOARD 
OF DIRECTORS 

General Charles G. Dawes, former \‘ice- 
1* resident of the United States, author of 
the Dawes Plan, and subsequently .'Ambas¬ 
sador to the Court of Saint James; and 
Gano Dunn, noted scientist, engineer, ad- 
ministrator and President of The J. G. 
White Engineering Corporation, were 
elected to the Board of Directors 
of the Radio Corporation of .\merica at 
the regular meeting of the Board held 
January' 28, it was announced by David 
Samoft, the President. They fill vacancitis 
due to the recent deaths of Frederick 
Strauss, banker, and Newton D. Baker, 
former Secretary of W'ar. 

Mr. Sarnoff further announced that at 
the meeting of the National Broadcasting 
(Company Bosird, held the same day. Dr. 
James Rowland Angell, former President 
of Yale University, and now in charge of 
educational program development for the 
XBC, was elected a Director of that com¬ 
pany. Gtmeral Dawes and Gano Dunn were 
also elected as Directors of the NBC. 

INDUSTRIAL CAPACITOR MANUAL 
A new edition of the Aerovox Industrial 
(Aipacitor Manual is now offered by Aero¬ 
vox Corporation, 70 Washington St., 
Brooklyn, N, Y, This handy manual deals 
with ratings, required caipacities, power 
factors and other engineering and servicing 
aspects of motor-starting capacitors. Simple 
self-calculating charts are included for fig¬ 
uring out the necessary mathematical prob- 
lcm.s. A copy of this manual may be had 
from the local Aerovox jobber or from 
the Aerovox Corporation direct. 

ARCTURUS REPRESENTATIVE SAILS 
Charles I. Robbins. Foreign Sales Rep¬ 
resentative of the Arcturus Radio Tube 
Company, Newark. N. J., left for Europe 
on January 27th. His itinerary* w'ill carry 
him into every country in, Europe, includ¬ 
ing the Scandinavian countries, the Near 
Ea^t and .Asia. 

ANDREW LITERATURE 
Two new bulletins have recently been is¬ 
sued by Victor j. -\ndrew% 7221 South 
Francisco Ave., Chicago, Illinois. One bul¬ 
letin (72) deals with semi-flexible coaxial 
cables while the other one (816) covers 
coupling units for shunt-excited radiators. 
Both bulletins are available on request. 

L C. LOSHBOUGH DIES 
L. C. Loshbough, for the past 12 years Chi¬ 
cago representative of the Globar Division 
of the Carborundum Company. Niagara 
Falls, N. Y.. died December 3ist. 1937 at 
his home. 6925 East E-nd Avenue, Chicago. 
Ill., Mr. Loshbough w’as well regarded in 
the radio industiy\ being rated as one of 
the early comers to that field. Mrs. Losh¬ 
bough has been appointed to The Globar 
Division of The Carborundum Company 
to carr>- on in the radio field the w’ork 
which was so capably handled by her hus¬ 
band. 


OUTSTANDING ENGINEER 
Dr. Chauncey Guy Suits, of the General 
Electric Company, has been chosen as 
America’s outstanding young electrical en¬ 
gineer for 1937 by Eta Kappa Nu, honorary 
electrical engineering association. Dr. Suits 
was selected from a list of 60 candidates 
of less than 35 years of age nominated by 
leading industrialists and educators. Three 
otlier men, Leonaid L. Charter, of the .Ana¬ 
conda Wire & Cable Co., Philo T. Farns¬ 
worth, P'arnswortli Television, Inc., and 
Clifford -A. Faust, Ohio Brass Company, 
were cited for honorable mention. 

NATIONAL CARBON APPOINTMENTS 
R. P. Tolies, former assistant manager 
of the Eastern Division of National Car¬ 
bon Company, Inc., has been promoted to 
the management of the Pacific Coast Di¬ 
vision. with headquarters in San Franciscu. 
At the same time, the corporation an¬ 
nounces that C. O. Kleinsmith, Sales Man¬ 
ager of the Atlanta District, has been 
transferred to the New York office, where 
he will serve as Assistant Manager of the 
Elastern Di\nsion. 

NEW TECH REPRESENTATIVE 
The appointment of Henry P. Segel, of 
Segelsound, Incorporated, Gardner, Massa¬ 
chusetts, as representative for ^ew Eng¬ 
land, i.s announced by Tech Laboratories, 7 
Lincoln St., Jersey City, N. J. Segelsound, 
Incorporated, have discontinued their man¬ 
ufacturing business, and are specializing in 
the sale of sound equipment. 

CANADIAN CUTLER-HAMMER, LTD. 
Catler-Hammer, Inc., of Milwaukee, 
Wisconsin, a;, part of its foreign trade ac¬ 
tivities, announces that a company known 
as Canadian Cutler-Hammer Limited has 
been organized for the purpose of manu¬ 
facturing Cutler-Hammer motor and gen¬ 
erator control products for the Canadian 
market. The Company will be a subsidiary 
of the Amalgamated Electric Corporation 
Limited W'hich will provide the manufac¬ 
turing facilities. The new Company’s 
headquarters address will be 384 Pape .Ave¬ 
nue, Toronto 6, Canada. 

PODOLSKY JOINS SPRAGUE 
Leon Podolsky' is now associated witli 
Sprague Products Company, Nortlj Adams, 
Massachusetts, as Research and Sales En¬ 
gineer. Mr. Podolsky was formerly Re¬ 
search -Enpneer of the Wirt Company of 
Philadelphia. 

DIRECTORY OF CHEMISTS 
The 1938 Directory (fourth edition) of 
the members of the .Association of Con¬ 
sulting Chemists and Chemical Engineers. 
Inc., ha.s just been issued. In addition to 
the usual data e.xpected in a directory, this 
one contain.^ valuable details about the 
work these leading consultants are especial¬ 
ly prepared to undertake. Copies of this 
directory may be secured from the above 
organization at 50 East 41st Street. New 
York City. 


COHAN EMBARKS FOR CAIRO 
E. K. Cohan, CBS Director of Engineer¬ 
ing, has sailed (Saturday, January 15) on 
the He de France on the first step of his 
journey to Cairo, Egypt, where he will 
represent Columbia at the World Telecom¬ 
munications Conference in February. Ac¬ 
companying him on the 5,500-mile journey 
is Haraden Pratt, Vice-President and 
Chief Engineer of the Mackay Radio and 
Telegraph Co., and President of the Insti¬ 
tute of Radio Engineers. 

THORDARSOiN PROMOTIONS 
Charles P. Cushway, General Sales Man¬ 
ager of tile Thordarson Electric Mfg. Com¬ 
pany-, 500 West Huron Street, Qiicago, 
Illinois, has announced several promotions 
in the Sales Department. Roy E. Davy, 
formerly (Thief Sales Engineer, has been 
advanced to the newly created position of 
Industrial Sales Engineer, while Jerome H. 
ICl^iker becom.es Chief Sales Engineer, in 
addition to his present duties in the Sound 
Division. Douglas (“Doug”) Fortune, 
\y9UyC, has been promoted from the en¬ 
gineering staff to the Sales Engineering 
Department, in charge of a_piateur activities. 
Leland S. Hicks is Sales Engineer in the 
Replacement Transformer Division. 

GEORGE J. IRVING DIES 
George J. Irving, Sales Promotion Man¬ 
ager and Sales Correspondent of The Web¬ 
ster Company' of Chicago, died suddenly on 
December 22, 1937. Mr. Irving had been 
ailing for some time, due to recurring ef¬ 
fects of injuries received in action during 
the World War. 

RADIO PARTS SHOW 
Lairge advance reservations for booths in¬ 
sure another successful National Radio 
Parts Trade Show' at Chicago next June. 
Early and voluntary booth rcser\*ations 
have been received in unusual number and 
further indication of interest lies in the fact 
tliat a large percentage of exhibitor^ w'ho 
had single booths; in past trade shows are 
now' making reservations for double space. 

The Exhibition Hall in the Stevens 
Hotel, w'here the parts show will be held 
June 8-11, inclusive, w'ill be laid out as a 
city', to be known as Radio Parts City. 
Each street, avenue, and boulevard will be 
named in honor of a deceased outstanding 
figure ii\ the development of radio, such as 
Marconi, .Ampere, Edison, etc. 

.Arrangements for various meetings to be 
held in conjunrtion with the show are be¬ 
ing made by Ken Hathaway, Manager for 
the Show' Corporation, operated jointly 
under the sponsorship of RM.A and the 
Sales Managers Qubs of Chicago and New 
York. The joint meeting of the latter will 
be held Thursday' morning. June 9. There 
will be technical lectures and sessions for 
service men conducted bv the Chicago 
chapter of the Radio Service Men’s .Asso¬ 
ciation. and a meeting of the Chicago sec¬ 
tion of IRE also is planned, together with 
meetings of parts distributors’ organiza¬ 
tions. 

(Confifiued on page 37) 
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Specs and Dates 

AEROVOX research, en¬ 
gineering and production 
facilities — probably unex¬ 
celled in this industry — 
are closely interlocked for 
just one purpose: to meet 
your most critical specih- 
cations and delivery dates. 
• So name your needs. We 
shall meet them. 


CORPORATION 
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ALADDIN 

Announces a Perfected 

AUTOMATIC 

Push-Button TUNER 



Designed for STABILITY 
and Elimination of 
Frequency Drift 

The remarkable simplicity of operation 
and excellent pcrfoTmance of this New 
ALADDIN Automatic Push-Button Tuner 
can be attributed to the following exclu¬ 
sive aLAE>DIN comhinatkjo of feature?: 
EASE OF ADJUSTMENT-Ouly ONE 
adjustmeTit per station is required and it 
is easily njade from tbe FRONT of the 
panel. Note illustration shows these ad- 
iiistmcnts arc located exactly above the 
push-buttos5, allowing simple^ speedy ac¬ 
cess for station sielecdcm^ even by the 
Jayman. 

STABIUTY OF OPERATION—Indue 
tance timing is used throughout in com¬ 
bination with stabihred fixed condensers- 
This provid« a ^eater degree of tuning 
.stability, elimmation of frequency drift, 
and better nnilorinity of operation on any 
band. A new type coil-switch assembly 
insures accurate tracking in all posElions. 
PRECISION WORKMANSHIP AND 
QUALITY MATERIALS — Great cart, 
engineering skill and quality materi^s, 
comparable to those us^ in the fahrica- 
lion of fine precisian mstruments, are 
used io the making of thU ALADDIN 
tuning mec banii im- 

MANUFACTURERS—Tncrta-e the sales 
appeal of your receivers, use AL.^DDIN 
Automatic Tuning in your 1938 models. 
dealers—I nsist upon AIAODIN .\ulo- 
matk; Tuning in your new receiver lines- 
Its simplicity of operation enables your 
customer to make station changes himself. 

For rowplcie drtmls^ 

WRITE. TELEGRAFH or CABLE 

Aladdin Radio Industries, Inc. 

462 W* Superior St,, Chicago, ItL, U.SA. 
CdAie Aidrm: *’,4£^DDLV" 

Liceniee of Johnson Laboratories, Inc. 
These d<evices mamilactiired under orte 
or more of the followmg U. S. Letter^ 

L887330, Lmm 


Patents 

1,975,599, 

1,997,453, 


L! 


L97S,60D. 

2,OaL500. 

2,01S,fi35, 

2,035,459, 2,051,012, 2,059393, 
2,082.589, 2,082395, '" 
Ckher patents pending. 


I.m568. 

Lm690, 


2,082,590, 2,005303. 
23332.580. 2,032:^4, 

- ;2.or2387. 

2;OW,ia9, 2.095,130. 



"THE OFFSET-HEAD CRYSTAL 

pickup- 

in CONNECTION With the article. ‘The 
Offset-Head Crystal Pickup" by J. R. 
Bird and C. M. Chorpening, w^hich 
appeared in "Radio Engineering" for 
March, 1937, an approximate fornnila 
was given for the optimum value (for 
most nearly constant tracking error) of 
Q. the ratio of overhang to arm length. 
The exact formula may easily be de¬ 
veloped as follovrs: 

In Fig. 1 (Fig. 3 of the originsJ 
article! construct a line connecting the 
center of the spindle with the tip of the 
needle (shown by heavy dotted line). 
This iuie forms the base of a triangle 
having its apex at the swuvel point on 
which the arm turns. Of the three 
angles of this triangle, one (the one 
at the needle point) is the complement 
of G| the uncompensated tracking 
angle. Applying the law of cosines to 
this triangle, 

(L-D)* = 

L- -h R*— 2 L R cos (90= — e) 


90^ — 0 = 

L*+R^— (L —DJ = 

arc cos--- 

2LR 

We assume the optimum condition 
to be that which yields the same track¬ 
ing angle at both ends of the sound 
track. Obviously, the two values of R 
must give the same values of cos (90"* 
“0), therefore w^e may express the 
above condition in the equation 

I/_t_R3_(L — 

2LR, 

L"-hR,^-(L-D)* 

2LR. 

R, [L»-hRi*—(L —D)'] = 

Ri [L»+R.= - (L- D)'] 

(L —D)*=:r 

Xow-, by definition 

D 

Q==- 

L 


Fig. 1. 
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hence 



VL* —R,R. 
Qopt — 1 — - 

L 


RiH» 


This is the exact expression for the 
optimum overhang ratio. It is apparent 
that RiR, cannot exceed L* for any 
practicable instrument, hence we may 
use the binomial theorem if it is desired 
to obtain an approximate expression 
suitable for rapid computation. Since 
the exponent of the binomial is ;Hi 
there are an infinite number of terms, 
but the first four will suffice. The re¬ 
sult of this process is 

Rz Rs Rz* 

Qor^ — -- -!- 

2U 8 L" 

Rz’Ri' 5 W 

-r --- -j- - ■ ■ 

16 L« 128 L® 

In the original article only the first 
term of this expression was given. The 
error involved, however, was only about 
1/64 inch in D for a 10J 4 -inch arm. 
Two or three terms would certainly be 
adequate for any conceivable require¬ 
ments. 

David G. Knapp 


Allen B. DuMont inspect¬ 
ing a new 13 V 2 -inch tele¬ 
vision tube which he has 
recently developed. The 
rounded sides provide 
the strength to withstand 
the atmospheric pressure 
on the highly evacuated 
glass bulb. 



FOR RECORDING STUDIOS 
THAT CAN AFFORD THE BEST 



Experienced recording engineers, those who are expected to get 
results every time, appreciate the refinements, the extra factors of 
safety and convenience, included in this Presto recording turntable. 

Now that you know that instantaneous recording is a profitable 
fast growing business—give your engineer the best in equipment 
and be certain of producing the kind of records that keep your 
studios busy and make money for you. 



A heav>' duty, constant speed motor 
drives a perfectly balanced cast iron 
turntable at the rim — the point of 
greatest leverage — providing ample 
power for recording and assuring abso¬ 
lutely steady speed. You can change 
speed from 78 to 331^^ RPM in less 
than 2 seconds. 


Note the cam levers [or lowering the 
cutting head and engaging the feed 
screw, the heavy guide bar for the 
cutter carriage, the scale indicating 
elapsed recording time, the quick ad¬ 
justments of the cutting needle angle 
and pressure. 


Send for the Presto catalog giving full technical description 
Visit our demonstration at the NAB Convention 


PRESTO 


RECORDING CORPORATION 
145 W. 194 ST., NEW YORK 
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OUR A-l REPRODUCING TABLE 

The Ultimate in Lateral Reproduction 


Especially Designed for 


BROADCASTING 

STATIONS 


Feafuring the 
DYNAMIC PRINCIPLE 
WITH 

ASSOCIATED NETWORKS 


In Addition to 
OUTSTANDING AND 
EXCLUSIVE 

MECHANICAL FEATURES 


For complete information 
write for our latest 
'*Sound Apparatus Bulletin” 
on 

A MODERN REPRODUCING 
SYSTEM 

SOUND APPARATUS 
COMPANY 

150 West 46th Street 
New York City 




SMALL STAMPINGS—WIRE FORMS 
SPRINGS—VARIOUS TYPES 
WASHERS —PLAIN, SPRING, SPECIAL 

have solved countless design and manufactur¬ 
ing problems. Let us know what yours is. 
Design consultant services at your disposal, 
it will pay you to inquire. 



CENTRAL AVE., PONTIAC. MICH. 
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FOREIGN RADIO TRADE NAMES 
AND BRANDS 

Ai tlie request of RMA, a ^urvey of 
trade names and brands of radio sets ap¬ 
pearing on foreign markets has been made 
by the Electrical Division of the U. S. 
Bureau of Foreign and Domestic Com¬ 
merce. The surv’ey covered capitals of 
twenty-eight countries where the federal 
bureau has offices and a total of 103 Amer¬ 
ican names were found in the foreign mar¬ 
kets as compared with lifty-tw'o trade 
names or brands from sources other tlian 
L . S. and their own domestic manufacture. 
Many European manufacturers employ a 
separate trade name for each model in 
their lines. Other summarized results of 
the government survey were as follows: 

“The largest number is reported from 
Belgium, where 159 domestic makes are 
listed, imported sets number 26. of which 
16 are American. The United Kingdom has 
84 domestic names listed, and 29 American 
sets are reported to be on sale. Informa¬ 
tion a> to imported sets other than Ameri¬ 
can is as yet incomplete. Brazil, reporting 
62 American makes, leads in this respect, 
with 6 other imported and 9 domestic. Ar¬ 
gentina shows 4^5 American. 4 others im¬ 
ported. and 25 domestic. 

“The^ Dutch ‘Philips’ and German ‘Tele- 
funke^ ’ from among the foreign makes 
were reported from the greatest number of 
markets. Much of the trade in these two 
makes is actually produced in several 
branch factories in as many countries. Brit¬ 
ish GFC and Marconi, Austrian Horni- 
phone, and German Korting. Nora, Mende, 
and Elaupunkt ('sometimes sold under the 
name ‘Blue Spot’) also have wide distribu¬ 
tion. 

“Although this survey was made prim¬ 
arily to obtain information regarding pos¬ 
sible infringement of American trade names 
by foreign companies, only one case was re¬ 
ported where such infringement was evi¬ 
dent, This case is being appropriately in¬ 
vestigated.” 

Inasmucli as the foreign offices of the 
federal bureau were instructed to report 
strictly on the basi.s of local markets, and 
to seek information only regarding those 
sets merchandised through retail outlets in 
the cities in which these foreign offices are 
liKated the^ results may be of value to 
American firms in determing the aggres¬ 
siveness of their foreign representatives. 
Any .Ameri^n firm desiring information as 
to which of the 26 reporting offices found 
their sets featured will be furnished a list 
on request. Such a list can be provided 
only to the manufacturer or exporter of 
the brand in question .Address the Elec¬ 
trical Division at Washington direct or 
through the nearest District or Coopera¬ 
tive Office of the Bureau. 


TARIFF REDUCTION IN BRITISH TREATY 

Radio apparatus is included among a 
large number of articles tor proposed tarifT 
reductions in the new reciprocal trade 
agreement now under negotiation betw'een 
the State Department and the British Gov¬ 
ernment Probable opposition by the radio 
industry' because of the ‘’most favored na¬ 
tion clause in the British and Japanese 
treaties, which would grant similar tariff 
concessions and reductions to Japanese im¬ 
ports. will be considered soon by the RMA 
Board of Directors. The State Depart¬ 
ment's announcement on Tanuan' 8, of for¬ 
mal notice of negotiation on the proposed 
trade treaty with Great Britain, details the 
articles under negotiation, including radio, 
all electrical, and many other manufactures 

















and agricijltural products^^ h slates that the 
U* S. tariffs would not necessarily be re¬ 
duced but that the Stale Department would 
be willing to consider concessions on the 
articles listed The Canadian, Australian, i 
a_nd New Zealand tariff rates will not be 
incltided in the negotiations. Public hear- i 
ings on the treaty for the United Kingdom | 
and British Colonies will open March 14. 

"MOLDED DUREZ" 

‘'Molded Durez" is the title of a booldet ' 
depicting the part that plastics are playing 
in radio nianufacture. Better 'than twenty 
models of table radios are being molded of 
Durez. Two of these Dtirez cabinets have ' 
won awards in the national contest con- ' 
ducted by Modern Piastks. Copies of the 
booklet may be secured from General Plas- j 
tics Inc., North Tonawanda, New York | 

I 

BOGEN CATALOG 

A new catalog describing the Bogen 
Centralized School Systems has just been 
issued by David Bogen Inc., 663 

Broadway, New York City. Copies may 
be obtained by writing to the company 
at the address above. 

CISE 

The Transformer Corporation of Ameri¬ 
ca, 69 Wooster St, New York City, has 
formed an organization of sound and p-a i 
men, knowm as the Qarion Institute of I 
Sound Engineering. This organization to 
which, it is said, only qualified sound and 
p-a men will be admitted, will function 
to give direct factory connections to its 
members for the purchase of Qarion equip¬ 
ment. Other advantages claimed for the 
organization include engineering advice to 
members, assigned territories, etc. 

DETROIT IRE ELECTION 

The Detroit Section of the Institute of 
Radio Engineers has announced the elec¬ 
tion of the following officers for the year j 
1938: Chairman, Emery H. Lee. Inspector 
in Charge of Radio for the Nineteenth Dis¬ 
trict ; Vice-Chairman, Frank S. Kaserman: 
Secretary',, Richard J. Schaefer. 

Meetings are held on the third Friday 
of each month, generally in the Conference 
Room of the Detroit News. Visitors are 
welcome at all times and through the ef- | 
forts of Program Chairman Lynn Smeby, j 
Chief Engineer of WXYX, Ed. Denstaedt, 
Supervisor of Radio for the Detroit Police 
Department, A. B. Buchannan, Operating 
Engineer for the Detroit Edison Company, 
H. L. Byerlay, Professor of Communica- j 
tion Engineering, Lawrence Institute of 
Technology (to mention a few of the well 
known members ) interesting programs are 
always arranged. | 


CZECHOSLOVAKIAN TREATY 

The RMA has requested the State De¬ 
partment to include concessions for the 
radio industry in the reciprocal trade treat>’ 
new' being negotiated with representatives 
of the Czechoslovakian Republic. Data has 
been submitted for the RMA by Chairman 
S. T. Thompson of the Association's Ex¬ 
port Committee and Bond Geddes, Execu¬ 
tive Vice-President in Washington, to¬ 
gether wdth a statement received by the 
RMA from the Czechoslovakian Associa¬ 
tion of Radi-o Merchants. It appears tliat 
the Czechoslovakian merchants are ex¬ 
tremely favorable to the importation of 
American radio, two foreign manufactur¬ 
ing firms now supply 70 percent of radio 
imported by Czechoslovakia. 


FERRANTI 


AERO TRANSFORMERS 


A complete line of Miniature 
Transformers of decided in¬ 
terest to the entire Communi¬ 
cations and Electronics in¬ 
dustry. Weighing but little 
and extremely small (photo 
is actual size), Ferranti Aero 
series is ideal for aircraft, 
portable and compact instal¬ 
lations of all types. 


40 UNITS IN ALL 


• audio chokes 

• interstage transformers 
• bridging transformers 

• voice frequency transformers 

• line to line mixing transformers 
• output to line transformers 
• input from line transformers 

USABLE RANGE 20 to 20,000 c.p.s. 

OPERATING LEVEL —«0 to -22 db. 


WRITE 

for complete descriptive literature and 
technical information on the entire Aero line 


R.C.A. BUILDING, NEW YORK, N. Y. 
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BOOK REVIEWS 


REGOGNlTlON-the 

REWARD FOR ACCOMPLISHMENT 



GINAUDAGRAPH 
CORPORATION 

Speaker Division • Stamford, Conn. 


CINAUDAGRAPH CORPORA¬ 
TION, with its extensive back¬ 
ground of engineering experi¬ 
ence and modern manufactut- 
ing facilities, has earned 
leadership recognition for the 
industry. This is because its 
line of speakers is outstand¬ 
ing in performance, quality of 
materials and workmanship. 
CIN AUDAG RAPH Speakers are 
styled and built to meet today's 
requirements — they are sold 
on a competitive price basis. 


VISIT WITH US 


AT THE 


MODEL SUA-A power 
ful exponenlial unit 
with 3^" voke colt— 
the ultimaie In air eof- 
umn sound pra|ectors. 










COUPLING RING UNIT 
ASSEMDLt Assures 
Permanent Voice Coil 
Alignment and Simpli¬ 
fies Cone Replaceiment. 


WILLARD HOTEL 
9TH FLOOR 
FEBRUARY 13-14-15-16 


A complete lioeof Magic Magnet Speakers ranging in size from^S to 18 in. 



KULGCIO ''C'* 
STRAND 
Hlfli Ceedecttefir 
vMJcienTry 
lie e O xidtieMe 


TUNGSTEN 

Sreueii FluliJi S^rlvei 
Controlled Cryflel llnaitM { 
UcsDcnt Seotmg 


MOLYROfNUM 

RvcH^a 

tofpf Stteped 




C A L i I T E LEAD-IN WIRES 

of Tungsten • Molybdenum • Kulgrtd 


The TUNGSTEN in Callite Herd GUss Welds is specialty processed to ftive a compact 
ibraus structure, free from ioniitodinal cracks and is centerless ground to elifninste sariace 
imperfections. 

The KULGRJD “C’ STRAND baa none of ihe objectionable features ol regular copper 
strand. Kolgrid "C" does not oxidize. Therefore, no oxide flakes off to deposit in the 
«»he press ai is the case with copper strand. Kulgrid "C"' is flexible and does not become 
brittle. It w-elda more readily to tongsten than ordinary topper strand and forms a strong 
joint, Accept no inferior substitutes. 

Pore metala of best quality are used for any third component part 


CALLITE PRODUCTS DIVISION 

EISLER ELECTRIC CORPQRATIOS 

542 - 3^h STREET UNION CITY, N, J. 


A, S. T. M. STAXDARDS ON ELEC¬ 
TRICAL INSULATING MATE¬ 
RIALS, prepared % Committee on 
Elecirical Instdahng Material pub¬ 
lished 63 * American Society for Test¬ 
ing Materials, 260 North Broad 
Street, Phileidelphia, Pennsylvania, 
373 patjes. heimy paper co 7 ’ers. price 
? 2 . 00 . 

Id addition to the current Report of 
I Committee D-9 on electrical insulating 
materials, this compilation includes all 
of the thirty-seven A, S. T. M. specifi¬ 
cations and test methods covering the 
various n^pes of insulating materials. 
These standards, given in their latest 
approved form, arc grouped in the fol¬ 
lowing manner; insulating varnishes, 
paints, lacquer^, etc.; molded insulat¬ 
ing materials; plates, tube^, and rods; 
mineral oils; ceramic products (porce- 
lain, glass) ; solid filling and treating 
coinpounds; electrical tests; papers and 
fabrics; mica products; rubber products 
and textile materiais. 

In addition to these specifications, 
there are two proposed standards cover- 
mg tests for neutralization number of 
petroleum products and specifications 
for rubber insulating blankets. 

Of particular interest in the edition 
are the three discussions on significance 
of test:- involvit^g dielectric strength 
tests, resistivity tests, and impact tests, 
prepared by three prominent technolo¬ 
gists. 


THE RADfO AMATEUR^S HAND¬ 
BOOK, prepared by the Headquar¬ 
ters Staff of the American Radio 
Relay League, published by the 
American Radio Relay League, IVest 
Hartford, Connecticut, 564 pages, 
price paper bound $1.00 in U, S. A., 
$ 1.25 ehetohere, buckram bound 
S2.50. 

' The 1938 edition of The Radio Ama¬ 
teurs Handbook is an even more com¬ 
prehensive treatment of the amateur 
short-wave field than its fourteen pre¬ 
decessors. The new volume contains 564 
page.s, approximately 290,000 words, 600 
illustrations, 75 charts and tables, and 
111 practical equations and formulas. 

New chapters have been added in this 
edition. One is a thorough treatment of 
workshop practice, covering the prob¬ 
lems faced in working with raw mate- 
rrai, assembling and wiring the compo¬ 
nent parts of station equipment. Con¬ 
structional details on work benches, op¬ 
erating tables and transmitter racks are 
given. Another new chapter is devoted 
to the increasingly important field of 
portable and emergency equipment. De- 


32 * COMMUNICATIONS FOR FEBRUARY 1938 






















signs are given for representative forms 
of emergency gear, with special atten¬ 
tion paid to the power problem. 

The chapters on fimdamentals have 
been entirely re-written, wdth a new 
method of presentation. A new chapter 
on fundamental principles is aimed at 
those individuals, young or old, who 
have absolutely no knowledge whatso¬ 
ever of electrical and radio prenomena 
but who demand a painless introduction 
to the subject. For the more advanced 
worker there has been included a chap¬ 
ter of definitions, values and computa¬ 
tions useful in amateur work. 

While The Radio Atnateurs Hand¬ 
book is intended primarily for amateurs, 
it will often be found a valuable refer¬ 
ence lor the radio engineer. 

EXPERIMEXTAL RADIO, by R. R. 
Ramsey^ Professor of Physics, In¬ 
diana University, published by Ram¬ 
sey Publishing Company, Blooming¬ 
ton, Indiana, fourth edition, 196 
pages, 167 figures, price $2.75 post¬ 
paid. 

An excellent manual containing 132 
experiments in elementary audio and 
radio-frequency work, particularly 
adaptable for a college student’s course. 
These experiments cover a wide field 
beginning with fundamental methods in 
the measurement of circuit constants and 
progressing to vacuum-tube character¬ 
istics, oscillatory circuits, detection, 
audio amplification and associated sub¬ 
jects. Some of the other more interest¬ 
ing experiments delve into the princi¬ 
ples of radio transmitters and receivers, 
modulation, filters and television.. 

The author gives directions for con¬ 
ducting each experiment in an indirect 
and interesting manner and furnishes 
only a brief outline of the pertinent 
theory. However, numerous references 
are given for a more detailed explana¬ 
tion of the principles involved which 
the reader is expected to consult. 


ELECTRONIC MUSIC INSTRUMENTS 

WHILE RADIO and communication work¬ 
ers are concentrating their energies on 
the development of high-fidelity recep¬ 
tion of the widest possible spectrum of 
sound, musical engineers are expanding 
music scaJes in ranges heretofore 
thought impracticable. The electronic 
organ has received much publicity in 
this regard. More recently, interior 
decorators have made a vogue of small 
musical instruments, resulting in at- 
temps to improve volume and tone witli- 
in limited sounding space. Having suc¬ 
ceeded somewhat wu'th electrical organs 
and pianos of small proportions, en¬ 
gineers are now* extending the operation 
principles to guitars and violins. 

{Continued on page 34) 


^pscial^ needs 

IN DB MEASUREMENT 
... choose from more than 

a dozen WESTONS 


Keeping pace with today’s exacting requirements for specialized power 
level indication, Weston now offers more than a dozen different instru¬ 
ments for DB measurement, each one “engineered-from-bedrock” to meet 
the precise needs of one or more types of service. 

Newest of the group is the multi-range Model 695 type 11, a medium 
speed instrument with a constant impedance network maintaining 20,000 
ohms at the terminals for all ranges. Voltage ranges are 2, 5, 8, 20, 50, 80 
and 200 volts, with associated DB values. The high, constant impedance 
reduces the effect of the instrument on the circuit to a negligible value, and 
at the same time all ranges will track on the same volt and DB scales. The 
broad coverage of this instrument wdth its high, constant impedance and 
high accuracy has led to its widespread application in the measurement of 
audio frequency signals of all kinds. 



Why risk basing your choice 
of power level indicators on 
anything less than the full range 
of instruments now available? 
A new Weston bulletin, “Pow er 
Level Indicators,” brings com¬ 
plete modern specifications. 
•Weston Electrical Instrument 
Corporation, 618 Frelinghuysen 
Avenue, Newark, New Jersey. 


Model 695 

WESTON 

Constant Impedance 

DB 


COMMUNICATIONS FOR FEBRUARY 1938 • 33 












ELECTRONIC INSTRUMENTS 



^nnowncinc 



A new . . . and improved 


FORM FITTING TUBE SHIELD 
by COAT 
will be ready soon 

Watch these pages for 
further details. 



COAT RADIO TUBE PARTS, INC. 

314 Dean Street 
Brooklyn. N. Y. 



"The 

sfandard 

by 

which 
others 
are judged 
and 

valued"' 


A pick-^tip for every need, deliverifl^ wider S^SO OAOOO 

T*ade efid ireater suhilitv than yea can le- AWW- 

cure eUewhere at the price, from . Complrt* iirtrature rtqmfsi 


AUDAR COMPANY 500 Fifth Ave., New York 

'^Crratnrt of Hifk Crarf# EiectrUal emd Acomsiic«i Apparaim Simet 1^15” 


(Contmued from page 33) 

B. F. Meissner, initial worker in tJiis 
6dd, holds tiie timdamentai patents. By 
his method, a narrow conductor sup¬ 
ported on insulators is placed beneath 
each string. The conductor is separated 
from the string by sufficient distance to 
prevent contact at maximum vibration* 
A high voltage across the wire and con¬ 
ductor provides a polarizing voltage ot 
variable value per vibration. This oscil¬ 
lating voltage is amplified to a peak out¬ 
put of 60 watts, the gain being con¬ 
trolled by a swell pedal not unlike the 
conventional piano control.. Other key- 
^ard devices regulate volume and tone 
in gradations actually superior to that 
of concert model pianos- 

Such a system is particularly sensitive 
to external electrical disturbances and, 
accordingly, requires extra precaution 
for shielding. Current practice specifies 
painting the interior walls of the piano 
cabinet with aqueous dispersions of 
graphite in the colloidal state. Conduct¬ 
ing films formed in this manner are 
easily grounded. 

The same principle of amplifying a 
string's vibration is being used in the 
violin and guitar. In the latter instru¬ 
ment, the shielding can be accomplished 
vvith a metal case and ground connec¬ 
tion, though for the violin this is not 
satisfactory lor tonal reasons. If the 
interior wood case of the violin can be 
graphite-treated like the electrical piano, 
groimding must be effected through the 
operator's body. Types of conducting 
surfaces for wood, simulating present 
violin finishes, are being investigated. 
Each type of electrical instrument dis¬ 
cussed above is a commercial realityq 
further improvements being the subject 
of present experimentation. 

Oscillating circuits intended for the 
production of musical tones have also 
been developed recently in Germanv. A 
typical one-tube hook up consists of a 
bias battery and potentiometer in series 
between the cathode, grid, and trans¬ 
former secondary*. When the musician 
presseiv a leather-covered conductor 
along its length, the amount of bias 
voltage connected to the grid may be 
controlled. The grid bias in turn con¬ 
trols the amount of plate current flow¬ 
ing through the primary transformer 
and this in turn changes the inductance 
of both windings by saturating the trans¬ 
former core. Such an inductance change 
influences frequency operation, the 
osciilation being sustained by the con¬ 
nection between the plate and grid cir¬ 
cuit through the transformer. The out¬ 
put of the plate circuit is then amplified. 

In a two-tube circuit the change in 
bias influences the duration of each 
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current pulse through the tube. This 
in turn controls the frequency of the 
thyratron in the anode circuit. The re¬ 
sulting voltage across the resistance- 
capacitance combine is amplihcd by the 
next tube- The volume of the instru¬ 
ment is controlled by a carbon-button 
microphone connected in series with the 
liual output 

• 

LOSSES IN A-F COILS 

from page 10) 

(2) Qrn must stay the same. Experi¬ 
mental results check fairly closely with 
the relationship given by (3) which 
shows that the frequency of majcimum 
Q varies inversely w'ith the inductance 
as the air gap is varied. 

Fig. 2 shows the characteristics of 
an audio-transformer core as the air 
gap in the magnetic circuit is varied. It 
will be noticed that the maxima are 
practically independent of the magnitude 
of the gap. With no gap, the maximum 
Q is about 50 and occurs at a frequency 
of 90 cycles. With a 0.125-inch air 
gap the maximum Q is 45. With a gap 
of 0.95 inch the maximum Q stays about 
the same, at 42, even though the gap 
corresponds to a total removal of the 
center leg. 

Fig. 3 ."hows the frequency at which 
Q is a maximum for the same core as a 
function of the inductance in accordance 
with equation {3). 

Fig. 4 gives the loci of points of 
maximum Q for several ty|>e5 of coils. 
Curve B corresponds to the data of Fig. 
2 and Curve A shows tlie characteristics 
of another type of iron core. 

Curve C gives the locus of points 
for a set of multi-layer air-core coils of 
given mechanical form but varying wire 
size. Tt w ill be noticed that the larger 
wire sizes have low^er maxima as might 
be expected from the larger dimensions 
of idle individual eddy-current circuits. 
The straight line drawn through the 
three experimental points are drawm in 
accordance, with equation (1), with a 
unit slope corresponding to what w^ould 
be expected of the variation of with 
tlie frequency at which the maximum 
occurs when ratio of L is held con¬ 
stant. as ii is with a given geometry 
and weight of copper. 

Test? made on high-frequency dust 
cores show that at audio frequencies the 
effective series resistance of a coil is 
idrtually unchanged as the core is 
brought into the fiekL but the induc¬ 
tance is increased, and the Q increases 
directly as the inductance. The particu¬ 
lar case is more complicated than the 
previous ones because essentially the 
coil may be thought of as consisting of 
two parts, first an air-core coil of the 
type previously considered and, second, 

(CouHnned on page 36) 


SPEECH INPUT COMPONENTS 



EQUALIZER 

MODEL 3A—The UTC universal 
equalizer will equalize telephone 
lincsj recording systems, pickup? 
and cutters, microphones and all 
other broadcast equipment. It is 
accurately calibrated and quickly 
adjustable for both low and high 
frequency equalization. Low fre¬ 
quency controls permit maximum 
equalization at 25, 50 or lOO 
cycles with zero to 25 DB control. 
The high frequency end permits 
maximum equalization at 4,000. 
6 ,000, 8,000, or 10.000 cycles with 
zero to 25 DB control. 

Xet price to broadcast stations 
and recording studios.$85 



STUDIO PREAMPLIFIER 

MODEL S.V—The LTC 5A preampli¬ 
fier can be used as a two stage, three 
otage or tour stage amplifier. The rela¬ 
tive gains under these respective con¬ 
ditions are 55 DB. 77 DB and 100 DB. 
A tri-alloy shielded input transformer 
plus additional^ design features devel¬ 
oped in the LTC Laboratories effect 
extremely low hum level. The fre¬ 
quency response is uniform from 30 to 
14,000^ cycles and the power output is 
plus 7 DB. A switch and milliameter 
are provided to permit checking plate 
current of all tubes. 

POWER SUPPLY 

MODEL 6A—This is a highly filtered 
power supply for use with the 5A pre¬ 
amplifier. 250 VoIt.s at 15 ma is pro¬ 
vided and 6 Volts at L2A. 

The ^fodel 5A-6A unit is supplied 
complete, wired and calibrated with 
tubes, net ...,$125 



STUDIO-MONITORING AMPLIFIER 

MODEL 7A—With MODEL 8.\ POWER SUPPLY—This 

amplifier is suitable for all medium power broadcast applications including driver 
service. It provides 15 or 25 watts power output using pushpull 2A3’s or 300 A's, 
Three pusiipull stages effect 85 DB gain with hum level 50 DB below normal output. 
A switch and meter are provided on the audio panel to check plate current of all 
tubes, and a control is provided to balance the plate current of the output tubes. 
The power supply panel incorporates a pilot light and fuse. The frequency response 
of this unit is uniform from 30 to 14,000 cycles. The model 7A-SA unit is supplied 
complete, wired and calibrated, with tubes, net.... .$160 


72 SPRING STREET - NEW YORK. H. Y, 

EXKSC lO? VAftICK SIKrr 'tMlIS ^'APXAe 
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JUST COMPLETED . . . AFTER 
YEARS OF PREPARATION 


LOSSES IN A - F COILS 

(^Cotttinued from page 35) 



This srat new work 
presents, for the first 
time in erne volume, all 
the knowledge of science 
known to date. In au- 
Aority, in completeness, 
in sheer physk^ size it 
surpasses any similar vol¬ 
ume ever published. If your 
work, study or reading is 
concerned with any branch 
of science, this is the vol¬ 
ume you need. 


Thumb- 
Notch 
lnd« ^ 


jlvL 

QuMilon^-CbiAwsthsin^ 


LABORATORY & SHOP WORKERS 
MECHANICS • HOME SCIENTISTS^ 


7Ii'4 m 
10 ^ 


AND STUDENTS 


lO.OtK] Entries 
tSCkO Pages « 


• 1200 IlliBtrR'tiofis 

Extensive Cross Referafttu 


12 VOLUMES IN ONE! 

Every Science Completely Covered 
for Amateur and Professional 




Chemistry; Biementi and conpoundi, r^cUoni. oecoiTenm. 
ptodticltQC. tnduftrial uses; Afrkuhore asd food cheni- 

tstrjf, 

rhyiiet: Mechanlcfi, beat, lljlht. sAfod. deCtrleitj. mittu- 
Tiim. X-ian; appitcadnis. 

KtlfaciBaljn: From rnnfUmeoULs to calcpitu lad dUTereD- 
iLal fqqMtions; pnctLcaJ applicuLoni. 

Aitr«iomy; PlineU, telescope, ipecijromeier. «c. ■ mipt. 
Ziol^gy; Single cell life, iJiHcti. mdluski!, wisnnE. birds. 
(Ish, reptiles, msmaialt. 

Medicine: Anstoaiy sad imsnu of 
Ibe hody: dlieesea; dnigf^ Intett 
yeutrehee. 

M&chaniital Eftfineciint; Fttm 
fundimenuis to am«noblie«. locd- 
liK^ves. atesin, £u. izwllne. 
diesel encinM. 

Civil EnoinHvlDD: Motors, gtoen- 
ton. ijRbiloE. radio, teleriilaii, 
etc.. cxpUloed. iiluBtrattd. 

Tblj i£ ooly i utrtiil Hit— 

Ceelopy. Botany, Navigattaa, 

ChemlMl Engineetriei — ewrj 
brsneh of sclenn core red In dctiLL 


BY 

EXPERTS! 

A uthorl Elea of 
»jjc±i unlTtmliicS 
«f Coluiohls. 
Rose t*olFta:hiik. 

rriocelog. Le- 
lilth, Amhfifit, 
etc. Absolutely 
autbtirilJitlre. 


SAVE 10%—Pre-Publica+ion Price 

Tbi* loitime. no* mu il^e press, lell. f<ir UCi or more. 
By blaeljig your reserricttm now. bowt^er. you enzT hsTe 
It »t the ipeeivl pre-pobikstlon price of ooly — 
ptyeble In tmtr ruootbtj Inctzlimefits Send no monoj 
norfv Jmt mall Ibe roupoci.. 

SEND NO MONEY—READ IT FREE 

this Tclume wilhmit expense nr ahllRetlon. We wiU 
R«nii IE to you for free rxzinlrLEtLEin, Head U. use U for 
10 diys. ir saUiSed, my the ipeelal lew p re-publication 
pri« of only tSflS oi rtturo K snd nothlne. Mill 
the roupofi ii once. 


MAIL THIS COUPON -^nd No Money Cftku You VVlih 

I-J 

I D. VAN NGSTRANO CO , Inc. Kttn. i 3a> . 

I 250 Fsurth Awnue. N. Y. • 

[ Srad Via XtMlnnila SCTEN-TiriO ENCTCLO^ [ 
' rEDlA, rumpleta in one roiiune. l&OO ptRe*. bound ^ 
I In sturdy fsbrIeoltL Within Id dmyi 1 wlU tltber | 

■ return it or piy yott iM ipecivl pte-poblicaxlon price ‘ 

I ts.d5 in ibe following liuullnventi: as Qril I 

■ HTi&eat, ind Sl.1^ monthijr for tliTw stoatlu. * 

I N ame ..... I 

I AddreM . . I 

F City and Siile. f 

I Beferebe^ . j 

I Adtiwei .... 

I n For free ntsloa of belt books of Dnuriicai Initruc- I 

I tion wid iMhnlcai InformsUoa. ebcek: here. If you i 
do Mt want the SrfentifSc EncyriepEdU crosi out [ 
I_^niranti ilwre. ^ 



Fig. 2. Frequency characteristic of Q for an iron-core coil with various air gaps. 


a loss-free inductance. As the amount 
of iron in the field is varied, such a 
structure will have a vertical locus, that 
is, the maximum Q will var>% but the 
frequency at which it occurs wall be un¬ 
changed. 

One application of these ideas about 
Q may be noted. In constant-K low- 
pass filters it is frequently desirable to 
keep the attenuation within the trans¬ 
mitted band very nearly constant. It is 
often stated that, in order to achieve 
this, Q should be very high. Actually 
the change of attentuation is due almost 
entirely to the shunt component of the 
I loss. To assure constant transmission, 
I a coil should be operated at frequencies 


well below that which makes Q a maxi¬ 
mum: in this region the effective series 
resistance is constant, and the loss, 
which is almost entirely governed by 
this effective series resistance, is also 
constant. 

Another application is in oscillator 
coil design. To assure constant out¬ 
put as a tuning condenser is varied, the 
equivalent parallel resistance should be 
constant, because this resistance is equal 
to the anti-resonant impedance of the 
coil and represents tlie loading on the 
tube. Constant parallel resistance is 
achieved w^hen the coU is operated at 
frequencies w^ell above the frequencies 
nt maximum Q. 


Fig. 4. Loci of moxiinum Q poinfs for various coil types. 
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OVER THE TAPE 

{Continued from page 26) 

MANUFACTURERS' REPRESENTATIVE 

Harold I. Danziger, 130 East 40 Street, 
New York Cit>% is now a manufacturers 
representative. Mr. Danziger was formerly 
Vice-President of Danziger Jones, Inc., and 
later Vice-President and General Manager 
of the Condenser Corporation of America. 
More recently he was associated with the 
engineering and production departments of 
Sprague Specialties Co. Among the many 
lines handled by Mr. Danziger will ^ the 
Henry L. Crowley line of ceramics in the 
states of New Jersey, New York, Connec¬ 
ticut, Rhode Island and Massachusetts. 

CINAUDAGRAPH CHICAGO OFFICE 

Cinaudagraph Corporation, Stamford, 
Connecticut, have announced the opening of 
their Chicago offices in the Northwest 
Tower Building, 2018 \\ . Nortli Avenue. 
Mr. Roy \V. Augustine is Cinaudagraph’s 
midwestern representative. 

UNITED ELECTRONICS BULLETIN 

Complete descriptions and engineering in¬ 
formation on the United line of transmit¬ 
ting and rectifying tubes is contained in a 
new 5S-pagc bulletin issued by the United 
Electronics CompaQy% 42 Spring Street, 
Newark, N. J. Copies of this bulletin may 
be secured by writing to the above organi¬ 
zation. 

NIAA CONFERENCE 

The National Industrial Advertisers As¬ 
sociation will hold its Sixteenth Annual 
Conference in Cleveland, Ohio, September 
21-23, according to an announcement made 
by Stanley Kniselv. Advertising Manager 
of the Republic Steel Corporation. ^Ir. 
Kniselv a.s Vice-President of the associa¬ 
tion heads its committee for conference pro¬ 
gram and arrangements. 

ALDEN PRODUCTS BULLETINS 

Alden Products Company, 715 Center 
Street. Brockton. Mass., have recently is¬ 
sued tw’o interesting bulletins. One bulle¬ 
tin covers detachable pilot lamp sockets, 
while the second is concerned w'ith “Flat 
Wove' extension cable for power and 
doublet antennas. These bulletins are avail¬ 
able from the above organization. 

“ELEKTROAKUSTISCHES TASHHENBUCK" 

Announcement has been made of the pub¬ 
lication of ‘'Elektroakiistisches Tashhen- 
buck" by Georg Neumann and Company, 
Berlin, Germany. This book features the 
measurement of cutting head^ by light 
method, the definition of pkonc as a unit 
of loudness, and pertinent injuimation re¬ 
quired in the electro-acoustical field, to¬ 
gether with their practical applications. 
Further particulars may be secured from 
Sound Apparatus Company. 150 West 46 
Street, New York City. 

ACME ELECTRIC LITERATURE 

The Acme Electric and Manufacturing 
Co., 14-H Hamilton Ave., Cleveland, Ohio, 
have made a\*ailable literature on the fol¬ 
lowing equipment: Acme Voltrols, for lab- 
oratorv* and factor>*^ testing; .^cme insula¬ 
tion breakdown testers: \’ariable voltage 
adju-'Jtors. for over-seas operation of elec¬ 
trical equipment where the voltage differs 
from the .American standard; transformers, 
for high-intcnsit>' mercury-x'apor lamps; 
and Autopaks, for lighting neon signs from 
6 -volt storage: batteries. 

(Continued on page 38) 


YOUR RECORDING 
REQUIREMENTS DEMAND 

• Turntable Performance at 33 1/3 RPM equal to that of the 
finest transcription tables, 

• High Recording Levels to reduce surface noise in the play¬ 
back 

AND 

• Quality acceptable for “high fidelity” broadcast purposes, 
as well as auditions. 


I 





THE NEW FAIR CHILD RECORDER 

with 

Center Drive turntable and Synchronous Motor guarantees that “four¬ 
teen minutes and twenty-nine seconds’' of recorded disc will play back 
in exactly the same time. 

Cry&tal Cutter Head, by Fairchild, puts a higher signal level on the 
record, thereby reducing surface noise materially 

AND 

Fairchild users expect and get quality that meets the highest broadcast 
requirements. 

IT SOUNDS AS GOOD AS IT LOOKS 

1. Precision in design and performance. 

2 . SuflBcient Mass and consequent inertia to completely 
neutralize any tendency to “resonance” in the cutter 
head. 

3. Equal spacing of grooves (avoids “echo”) at 90, 110, 

130, or 150 lines per inch and easily varied depth of 
cut, from inside or outside \vithout extra feed screws 
or parts—the “last word” in 

For further information ad 


SOUND EQUIPMENT 

FAIRCHILO .AERIAL 

8S-06 Van Wyck Blvd., Jamaica, Long Island, N. Y. 
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Complete Satisfaction 
with 

LEHIGH 

VERTICAL RADIATORS 

(Insulated or Grounded) 


Lehigh offers you 
many years of ex¬ 
perience in the held 
of designing, fabri¬ 
cating, galvanizing 
and erecting of steel 
in order to obtain 
the most efficient 
and economical 
radiator to meet 
your requirements. 



in January 

over 950 new paid 
su bscriptions re¬ 
ceived for 

COMMUNICATIONS 

truly the fastest grow¬ 
ing magazine In the 
field. 


OVER THE TAPE 

( Continued from page 37 ) 

I UTAH APPOINTMENTS 

G. Hamilton Beasley. President of L tab 
I Radio Products Co., has announced a num¬ 
ber of new appointments. Oden F. Jester 
lias assumed the nost of General Sales 
Manager. E. L. Barrett, associated with 
L'tab’s engineering division for nine years, 
has been elected to the position of Vice- 
President in charge of Development and 
' Research Engineering. William F. Durake. 
who has super\*ised plant production for 
the past eight years, was appointed Vice- 
President in charge of Production and 
Plant Supervision. Austin VV. Ellmore now 
occupies the i^sition of Chief Engineer, 
svhile H S. Neyman is in charge of the 
general offices in addition to his duties as 
secretary* and treasurer. John Burress is 
in charge of purchases. B. J. Clarke has 
tendered his resignation as Vice-President 
but continues as a member of the board. 

I poinsehia bulletin 

Poinseitia. Inc, Pitman, New Jersey, 
liave recently issued an 8-pagc bulletin on 
sound recording equipment and master 
waxes. Those interested in securing this 
bulletin should write to the abvDve organi¬ 
sation. 

FEDERAL TELEGRAPH CONTRACT 

The order for 42 aviational combination 
radiotelephone and radio range beacon sig¬ 
nal transmitters at 36 station.^ of the Bu¬ 
reau of Air Commerce of the Department 
of Commerce is in manufacture at the plant 
of Federal Telegraph Company, Newark, 

I N. T. This material, according to Admiral 
Luke MeXamee, President of Federal 
Telegraph, is to replace and modernize 
radiotelephone and beacon equipment along 
principal air routes. The new stations will 
incorporate the numerous recent advance¬ 
ments which have resulted from intensive 
development work on radio aids to air 
navigation. 

It is expected, Admiral McNamee says, 
that the first series of beacons will be in¬ 
stalled by late May. and that all of the 36 
stations will be in service by March of next 

year. 


VWOA NEWS 

{Confinued from page 24) 

mighty fine chap and a fitting companion 
to those other fine radio men who died at 
their posts of duty on land, at sea, and in 
the air. 

“On behalf of the Honolulu Chapter, I 
should like to inquire into the matter of 
having Findley’s name inscribed upon the 
Memorial statue in Battery Park, New 
York City, It is a matter of concern to 
our members and we will appreciate it if 
■ the proper Committee is advised.” 

A splendid report and congratulations on 
I the succcs-^ ot your membership campaign, 
I HFM. Please be assured that the proper 
committees will be advised. 

MIAMI 

v. H. c. EBERLiN. dud. Secretary of the 
Miami Chapter, report.^ . 

‘AVe’re meeting on Tuesday Januaiy^ 25 
to complete final plans for w'hat portends 
to be our biggest and be:st Cruise. We 
haven’t yet elected tor 1938 and so soon as 
we do we will forward the results to you. 


**We*ll forward a complete repC'ft on our 
Third Annual Cruise in Miami shortly 
after the 11 and in the meantime consider 
coming south and stay with us—lots ot 
room, and the dogs are running in fine 
form at present.” 

PERSONALS 

Arthur J. Costigan, Traffic Manager 
of Radiomarine Corporation of America, 
has spent much time in Washington re¬ 
cently working with the committee pre¬ 
paring for the International iiladio Conven¬ 
tion to be held in Cairo, Egypt, early next 
year. Better stud5' up on hieroglyphics, 
.A 1C, before you go! . . . H H- Parker has 
done a fine job as Association Secretary 
this past year-MC. ... A. F. “Steve” 
Wallis, Mackay Commercial Representa¬ 
tive, recently signed up George E. Orgera, 
recently appointed Mackay Marine Chief 
Operator. (Seorge is a rei veteran going 
back to the early days of radio. Glad to 
welcome him into the fold. . . . All of the 
activity in the Maritime Commission keeps 
Charles “Jerry” Guthrie, E’adio Supervisor 
of the New York office, very busy. He 
always finds time, though, to attend Direc¬ 
tors and Membership meetings. . . . To 
Macllvain Ross, a veteran of long standing, 
our appreciation for his generous gesture. 

. . . Cda B. Ross, formerly Radio .Editor 
of the New York Telegram before the 
merger and now Manager for the Western 
Electric Company of Chile and the Western 
E-Iectric Company of Cuba with headquar¬ 
ters in Sant'iago, Chile, and incidentally 
our gracious host on a visit to Santiago in 
'33, is in New^ York for a month or so. 
HisJ:eiTitory embraces the entire west coast 
of South America. His efforts have re¬ 
sulted in many theatres in the territoiy- 
mentioned being equipj^d with Western 
Electric “talkie” movie equipment . . . 
Thanks to Dr. E. A. Cyriax, owner and 
operator of amateur radio station W2DI, 
for his kind greetings. Always glad to 
hear from j'ou EAC. . . . An interesting 
letter from W. H. Barlow, Instructor in 
the Operating Department, Radio Division 
of the Coyne Electrical School in (Thicago, 
in which he invites comments from some 
of the real oldtimers concerning the aims 
and purposes of our Association and also 
concerning conditions in the radio operating 
business generally. We thank him for his 
proffer of support and aid, if required. . . . 
W. H. Martin of San Diego, Calif., is now 
connected with the electrical department of 
the Harold Lloyd Studios, Inc. He was 
recenUy down Texas way with the Exposi¬ 
tion in Dallas. Quite an interesting life 
you’re leading WHM. Come to New' York 
some time and see us. . . . Belatedly we 
acknowledge receipt of a photostatic copy 
of Radio Operators License issued to James 
Ashton Greig at the Brooklyn Navy^ Yard 
by E. Stuart Tucker, Gunner, U. S. Navy 
on Nov. 19, 1913—over 24 years ago. He 
spent some time aboard the Maracaibo of 
the F\ed D Line (so did this writer, inci¬ 
dentally—though some time later ) and is 
at present Advertising Manager of the 
Ohmite Manufacturing Company in Chi¬ 
cago. Glad to send Mr. Grieg an .applica¬ 
tion and we look forward to welcoming 
him into^ the fold. . . . Our greetings to 
Musa>njki Hisamoto, Japanese residing in 
Boston, graduate of the Electrical Engi¬ 
neering course at Massachusetts Institute of 
Technology” and recent addition to our 
membership roll. . . . Glad to know that 
Fred Klingenschmitt of Amy, Aceves and 
King is up and about again after his recent 
illness. Hope to see you at the Astor on 
the 11th, Fred. 
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AMPLIFIER 

EXPANSION 

CIRCUITS 

(Caffiinned from page 12) 

compressor, and is said to provide a 
maximum expansion of 18 db and I3 
db maximum compression. 


VARIABLE-RESISTANCE EXPANSION 


A radically different circuit is shown 
in Fig, 6, in which the expander action 
depends upon the nature of the tempera¬ 
ture-resistance curve of the two small 
bulbs, B-1 and B-2. When switches 3 
and 4 are closed^ loudspeaker input de¬ 
pends upon the degree of imbalance of 
the Wheatstone bridge. Since the re¬ 
sistance of the bulb filaments will in¬ 
crease with a rise in the current fiowing 
through them, it follows tlut the degree 
of bridge unbalance will grow more pro¬ 
nounced with increase of signal strength. 
The values of the resistors, R-1 and R-2, 
must of course be chosen with reference 
to the critical bend in the temperature- 
resistance curve of the bulbs used. 

Opening sw^itches 3 and 4, and clos¬ 
ing the switches around the resistors, 
cuts the expander out of circuit, and the 
loudspeaker then functions in the or¬ 
dinary way. The switches are, of course, 
ganged in practice. 

Some of the circuits based on this 
principle erriploy ganged potentiometers 
in place of the bridge resistors, as means 
of controlling the extent of expander 
action. 

Time delay, which is needed in all 
expanders, and which is secured in the 
tube type by suitable choice of circuit 
constants, is naturally provided in this 
case by the inherent temperature lag 01 
the bulb filaments. 

Fig. 6, in which the bulb arms of the 
bridge include audio filters, represents 
this form of expander as used by the 
Crosley Radio Corporation. In other 
variants, the filters are omitted. Their 
use in this circuit is based upon the 
well-known curve of Fig. 7, in which 
it will be noted that low'-frequency sound 
drops below audibility (so far as the 
human ear is concerned) while higher 
frequencies of the same intensity can 
still be heard without difficulty. Thus, 
it wiU be seen that a sound pressure of 
more than 0.1 dyne is needed to make 
64 cycles audible, while 8,000 cycles can 
be heard with a pressure of less than 
0.005 d>me. The filters shown in Fig. 6 
alter the audio-frequency response of the 
expander, and give the results such that 
at maximum output volume the response 
is flat, but at lesser levels of output the 
extreme low frequencies are progres¬ 
sively enhanced. 


i 


I 
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UNEQUALLED DEPENDABILITY 

UNDER THE MOST SEVERE CONDITIONS 



INTERNATIONAL RESISTANCE COMPANY 

NORTH BROAD STHEET. PHILADELPHIA* PA. 

FacEorLM or in CmnadM. EngUnd. Ttmncm, Ooriniiny. Ittir, Danmark and AaatraUa 

MAXE1I5 OF RESISTANCE UNITS OF MOftE TYPES, IN MORE SHAPES, FOR 
more applications than any other manufacturer in THE WORLD 



Frequency Measuring Service 

Many stations find this exact measuring service 
of great value for routine observation of trans¬ 
mitter performance and for accurately calibrat¬ 
ing their own monitors. 



MEASUREMENTS WHEN YOU NEED THEM MOST 


at any hour every day in the year 


R.C.A. COMMUNICATIONS, Inc. 

Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N. Y. 
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TELECOMMUNICATION 

PANORAMA OF PROGRESS IN COMMUNICATIONS 


WOR U-H-F TRANSMIHER 

woR will make its entry into the realms 
of the ultra-high frequencies when its 
new short-wave transmitter starts opera¬ 
tion from the 44th floor of 1450 Broad¬ 
way overlo<jking Times Square. 

The new equipment, under the call let¬ 
ters W2XJI, will transmit Mutual net- 
w^ork and WOR programs, but because 
of the characteristics of ultra-high- 
frequency signals, its reception will be 
eiteetive primarily within a 40-mile 
radius. 

A 45-foot antenna pole was hoisted 
44 stories from the street to serve as a 
radiator for the new 100-watt RCA 
transmitter. This necessitated an adroit 
bit of engineering to lift the 1,000- 
pound mast nearly 600 feet, without mis¬ 
hap, from the crowded sidewalk of 
Broadway. 

A number of frequencies are available, 
including 31.6. 35.6, 38.6 and 41-meg^a~ 
cycle channels. Operation at first will 
be limited to eight hours each day. 


The new Lehigh verti¬ 
cal radiator installed 
at radio station 
WJBO, Baton Rouge, 
Louisiana. This shunt- 
excited antenna is 
485 feet high. 



P-A SYSTEM FOR WESTMINSTER 
ABBEY 

WESTMINSTER .ABBEY, historic shrinc of 
the British Commonwealth, resting place 
of her kings and heroes, is being wireri 
for sound. The impression made by the 
e.vtensive public-address system, wdiich 
was installed for the Coronation cere¬ 
mony in May was so favorable that 


work is now progressing on a permanent 
installation. The system tor the Corona¬ 
tion and for permanent installation is 
supplied and installed by Standard Tele¬ 
phones & Cables, Ltd., manufacturing 
subsidiary in London of the Interna¬ 
tional Telephone and Telegraph Cor¬ 
poration. 

Six microphones and 70 amplifiers are 



A tubular metal hoop, 
5 feet in diameter, is 
now being tested by 
United Air Lines to 
eliminate static from 
ground station recep¬ 
tion of plane-ground 
radio signals. Here a 
United Air Lines stew¬ 
ardess is shown with 
the device which was 
developed in the com¬ 
pany's experimental 
laboratories. 


involved. TTie syf^tem is regarded as 
one of the most complete and most 
modern in use anywhere. Special in¬ 
stallation problems are being met in the 
placing of the loudspeakers. Tt has been 
possible to locate most of them so that 
they are invisible to the audience, but 
where this might impair the perform¬ 
ance of the equipment, the speakers have 
been finished to match exactly their 
surroundings. 

Without amplification, services arc al¬ 
most entirely inaudible in some parts 
of the Abbey. 

SHORT-WAVE TRANSMIHER 

PROVIDING a world outlet for the 1939 
Golden Gate International Exposition, 
the General Electric Company is sched¬ 
uled to begin work at once on a short- 
^^'ave transmitter at Belmont, Calif., ac¬ 
cording to J. A. Cranston, Commercial 
Mce-president of the company. 

This 25-kilowatt station, the first 
short-wave transmitter west of the 
^Mississippi, will have directional an¬ 
tennas of the latest type, with beams 
directed to the Far Ea.st and South 
America. Concentrating the transmitter 
output within an angle of 30 degrees, 
these antennas will provide a signal 
gain of approximately 300' percent over 
the ordinary antenna. 


d-Q • COMMUNICATIONS FOR FEBRUARY 1938 















POLICE TRANSMIHER 


{Conthmed from page 22) 

The automatic gain device incorporated 
in this ampliBer maintains the modula¬ 
tion at a high percentage almost inde¬ 
pendent of the speech level introduced 
at the microphone. Since radio cover- , 
age depends upon the average percent¬ 
age of modulation, this device insures a 
maximum of efficiency and provides 
consistent communication with the cars 
cruising at a distance where only mo¬ 
mentary “peaks” emitted by the ordi¬ 
nary transmitter of this same power 
rating could be heard. 

Sufficient audio amplification is pro¬ 
vided in this Type 22 transmitter to 
permit the use of a high-fidelity dy¬ 
namic microphone, with the result that 
the voice of a police radio dispatcher 
reaches the patrol cars with broadcast 
station clarity'. The high-quality voice 
transmission thus accomplished is valu¬ 
able, not merely for its pleasing effect, 
but for its intelligibility^ 

This transmitter is arranged for sim¬ 
plex operation on a single carrier fre¬ 
quency in common with the transmitters 
used in the police cars, or for duplex 
operation involving one frequency for 
the headquarters transmitter and an¬ 
other frequency for the radio car trans¬ 
mitters. The voice-frequency r.ange of 
the new unit is 100 to 10,000 cycles I 
within plus or minus 2 db, and the har¬ 
monic distortion is confined to less than ' 
8 percent rms audio harmonics. 

A quartz plate is used for control, 
having a frequency stability' of better 
than .025 percent of assigned frequency 
throughout a temperature range from 
minus 20° to plus 60° Centigrade. 

The design is such that all control 
and audio circuits may be extended a 
reasonable distance for remote control. 
The special input circuits of this trans¬ 
mitter will accommodate a variety of 
types of microphones, such as the popu¬ 
lar “salt shaker” dynamic, the double¬ 
button carbon and the single-button 
handset. Direct-current power supply 
for carbon microphones is an incorpo¬ 
rated feature of the transmitter and pro¬ 
vision is also made for connection to a 
remote speech-input telephone line. The 
radio-frequency output circuit may be 
connected directly to a 70-ohm, J^-inch 
diameter concentric transmission line 
for efficient feed to the antenna. 

The operator in charge of this equip¬ 
ment knows whenever the power is on, 
for a red pilot light on the face of the 
unit indicates that it is ready for op¬ 
eration. By means of a conveniently lo¬ 
cated key, he may transmit a warning 
tone to attract attention at the receU'ers 
and indicate that a message is about to 
follow. 


FOR UNFAILING 




//THIS receiver is truly an extraordinarily 
* fine instrument.” says Stanley Wolff, 
Chief Operator, New York Herald Tribune 
wireless station. Mr. Wolff adds, 'The 
'Super-Pro' is at all times exceedingly quiet, 
bringing in the weakest stations with no^ 
only extreme clarity, but marked regu¬ 
larity tor 16 hours a day, even though the 
receiver Is located on the top floor of the 
building, next to all sorts of electrical 
machinery." 

Such exceptional performance is only 
obtainable with a receiver that is precision 
engineered. The outstanding features of 
the "Super-Pro" Include: 
two pre-selector stages on 
^11 bands, providing abso- 



PERFORMANCE! 

lute Image rejection; variable selectivity— 
3 to 16 ic.; fractional micro-volt sensi¬ 
tivity; direct tuning calibration within 
1 / 2 %! electrical band spread; 16 

tubes, 8 metal and 8 glass. 

The “SuRer-Pr®” is a high fidelity receiver, avail¬ 
able in three tuning rajiges, viz.— 7 V 7 to 240, 15 te 
569. and 15 to 2000 ffleters, less 60-120 M. and 560- 
lOOO M. bands. Write for bulletin. 


HAMMARLUND 
424-438 W. 33rd 

MFG. CO., INC. 

St.. New York City 

C-2 

Please send me 

“Super-Pro" bulletin. 


Name . 



Address . 



City. 

. State. 
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Waxes 

Compounds 

Varnishes 

FOR INSULATION 
OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 
for braided wire and 
tape. WAXES for radio 
parts. Compounds 
made to your own spe¬ 
cifications if you prefer. 

•ZOPHAR 

Mills, Ixc. 

Founded 1846 

120—26+h Sh-eet 
Brooklyn, N. Y. 



SUPERIOR 

Playback 

Needles 

<s> 

BUILT 

on the 

Ball- Bearing 

Principle 

Ball-bearings are practically fric¬ 
tionless—silent and non-wearing 
on contacting surfaces. Similarly 
SUPERIOR Needle’s rounded point 
keeps scratch-level and groove-wear 
at their lowest. Retention of high 
frequencies is close to 100%. Tone 
is natural, brilliant, distinct. 

Write for details. 

Also MELOGRAPH Needles 
SAPPHIRE Needles 
STEEL Cutting Needles 

RECO^ON 

Corporation 
178 Prince Street, New York City 
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the market place 

‘ 

NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 



PLUGGIN PAPER CONDENSER 

A "Piuggin” compact paper coiitlemer ’n 
cylindrical aluminum contamcr, measuring 
in diameter x 2^^*” in heigin, is a 
late development. This condenser is sup¬ 
plied in various capacities and in single and 
multiple sections to operate at potentials 
up to 1,000 volts d-c working. A fea¬ 
ture of this condenser is its method of 
sealing, which is said to allow the condenser 
to be immersed in saturated brine solution 
for long periods witltoul liarming the elec¬ 
trical qualities of the condenser in any 
way. These condensers are fitted with 
standard UX four-prong bases. W'heu 
these condensers are used In portable 
marine equipment, special clamps are sup¬ 
plied which prevent the condenser tnmi 
jarring loose from the socket. 

For further information write to Tol>c’ 
Deutschmann Corp,, Canton. .Ma=^s—C om- 
ML’NICATION'S, 


MICAMOLD CONDENSER 
A small mica condenser molded m bake- 
lite^ is now being offered. The condenser 
section is Mde up of metal plates that are 
integral with the lead terminals and mica 
films. The assembly is rigidly clamped in 
a steel channel The new unit is said to 
have an excellent "Q" factor and the ca¬ 
pacity is stable under working conditiotis. 
Any capacity* from 2.5 mmfd to 50 mmfd 
can be supplied with a minimum tolerance 
t>f plu.s or minuF ] jumfd. 



Further inforniation may be secured from 
Mkamoid Radio Corporatmi, 1087 Flush¬ 
ing Ave., Brooklyn, X. Y.—Co^fMuxrcA- 

TIOXS. 


TUBE SHIELD 

Users ot Goat forni-fittiug lube shields 
will be interested to learn that an iinpruved 
design is in the offing. It is said that the 
m\y shields will incorporate features winch 
will probably find a ready acceptance. Fur¬ 
ther dctaiU will so^>n be available friTm 
Coat Radio Tubt’ Paris, /ifc., 314 Dean 
Street, Bnxiklyn, N. Y.—Commvxka- 
Tioys. 

TACO antenna 

A new antenna system, designed to per¬ 
mit directional reception effects wilh the 
directivity controlled by the set operator, 
has been announced by the Tecisniial Ap~ 
Carp., 17 E. 16 St., Xew York 
C i ty. —Com m v is jcatio x s. 


K^ALLORY CONDENSERS 

A new line of Mallory' condensers, ty^Hcs 
TX and TZ. tor radio-transmitter and 
high-power amplifier application has been 
announced. 

ifallory TX transmitting condensers are 
housed in compact rectangular metal cans, 
finished with a black crackle enamel that 
matches the other standard transmitter 
components. Two ceramic stand-off termi¬ 
nal insulators are provided. 

Mallory TZ condensers arc dual-punK>se 
units, designed for use in either transmitter 
filters or heavy-duty power-amplifier cir¬ 
cuits. These condensers are supplied in 
round aluminum cans having threaded 
necks for inverted mounting. Upright 
mounting can be employed by using a 
standa.rd ring bracket. 

Both t}*pes are impregnated with Mai- 
lun' Comrwmnd. a new substance developed 
after two years t»i research. The high di¬ 
electric constant of Mallory Compound is 
.^i(i to l)e combined with unusual resist¬ 
ance to heat, thereby providing a gcKKl 
power factor and stable d-c resistance. 

Further details may be secured from 
P. R. Sfallory & Co., Inc., IndianaiMrlis. 
I nd —Co M M L* XICATI 0X5. 






RADIO-TELEGRAPH RECORDER 

An improved \'isasig radio-telegraph 
recorder. Model has recently been 

made available. This new model is said to 
record effectively at a speed of 200 w^ords 
per minute. Audio-frequency band-pass fil¬ 
ters allow recording through interference, 
vvhile low-pass filter? are used for weak 
signals when the noise level is high. Both 
filters are switch controlled. 

Con^plete literature on this new mo<!cl 
recorder may be secured by writing to 
L'nh'ersal Signal ^-Ipplianccs, 64 West 22 
Street, Xew- York City.— Commuxica- 

TIOXh. 


RHEOSTAT DIALS 

Specially designed dial plates are a\'ail- 
able for Ohmite vitreous enameled rheo¬ 
stats, to provide ea.sy and accurate setting 
of the rheostat—a large size for 

Ohmite rheostat Models N, R, and U—and 
a .’^mailer 2-3/16" size for Models H, J. K. 
and L. Tlie plates are brass and etched 
black. The dials arc calibrated numerically 
and read directly in percentages of re¬ 
sistance in the circuit. Areas instead of 
lines indicate the zero and the one hundred 
positions, enabling the dials to be used 
on rheostats wdth slightly different angles 
rotation. A sturdy knob (for 4^" 
shaft) of black bakelite with a brass in- 
.sert is aLso available and may be had with 
a pointer as showm, for use with 554" dial, 
<>r without pointer when so desired. Vari¬ 
ous knobs for 54” shafts for use with the 
small dials are also available. Ohmitr 
Manufacturing Company. 4827 Flournoy 
St., Chicago. Ill.— COMMUXICATIOXS. 
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Bliley 

crystals 

^anufact.,ed 
a// frequencies 

P'-ecision hold. 
ovens are 
for stand- 
^"d special ap- 
Pl'cafions. . . . slii 
•■oadcdst Fre, 
9 ue„cy Crystals are 
approved by fhe 

ederai Communica- 
^'ons Commission. 


Modest or Pretentions^ 



^/YHETHER it be a single room (as above) or an 
Vt elaborate suite, you will find Hollenden guest 
rooms modern and up-to-the-minute in decorations, 
equipment and furnishings. We are completing a 
modernizing program which make Hollenden guest 
rooms as fine as any to be found in Cleveland. The 
location is ideal, the service excellent, the food of 
the best and the prices moderate. Select the Hollen¬ 
den on your next trip to Cleveland, 

HOTEL HOLLENDEN 

A D&Witt Operated, Hotel CXJE^TElLA^TD R, F. Marsh, Mgr, 





COLONIAL 

FAST-EFFICIENT-COMPACT 

WIRE STRIPPER 


iO^OAY 




a/r. th 

‘^achi 


DOUBLE EDGE 
BLADES 
NO SPRINGS 

H ere are the 

FEATURES: 

1. CentrifugjLl ictign on 
double edge blades. No 
springs whatever. 

2. Dialed ■lerMMter ad¬ 
justment screw, for cxart 
gauge, for stripping alt 
kinds and iLaca of wire. 

3- Disc clutch and lever 
connected and under posl- 
tire control oi mlcrocneter 
adJustSMOl. 

4„ Reversible type switch 
Oft aietar. with ball bear¬ 
ings tbraughaol. 

5. Foot pedal and lever Ki(mled>*l- 
aoced. 

6. Fare plate, busbad for alt sixes of 
Insulation, leads wire direet to center 
of atripplnc bladca. 

Take Advania4« of Free 
Trial Offer Or Write 
for Circulars and Price*. 

PYRAMID PRODUCTS 
COMPANY 

2224-C So. State Street 
Chicago, III. 

Also Manaiaefurers of 
E-Z HAND and BENCH TYPE Wire Strippers 


HIGH FREQUENCY 


AND ULTRA-HIGH FREQUENCY 


PORTABLE TRANSMITTER 


TYPE HFM 


PORTABLE PACK 
M.O.P.A. UNIT 
TYPE PYR-19-M 

2-WAn TRANSMITTER AND A 
RECEIVER-MONITOR 


fFrtU for BMiffrim C-38 

RADIO TRANSCEIVER LABS. 
8627 - 115th Street 
Richmond Hill New York 


fVe have helped many with 
their portable and mobile 
communication problems. 
Write, stating your require¬ 
ments, and we will advise on 
available or custom built 
units. 


• 10 wat+s nominal output 
■ over entire range. 

• 7000 to 60,000 Kc. with 
single crystal. 

• Lower frequencies to or¬ 
der. 

• Completely self-contained. 

• Al, A2 and A3 emission. 

• Operates from 6v. D.C. or 
I 10 A.C. supply. Power 
equipment available for 
either. 

• Anti-noise microphone for 

mobile! operation. 

9 Portable receiving equip¬ 
ment to work with above. 
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AERO TRANSFORMERS 

A complete line of miniature transformers 
known as the Aero Series has been an¬ 
nounced* These units are light in weight 
but extremely small in size. They are 
suitable for aircraft and other portable and 
compact installations. 

The overall dimensions of these new 
transformers including reversible mount¬ 
ing arrangement are only Vyi"' x 114'* x 
high. These transformers use nickel- 
iron alloys as their core material. Coils are 
designed with a moisture-proof construction 
for use in marine and aeronautical service. 

Transformers have a usable range of 
from 20 to 20,000 cps and it is interesting 
to note that Aero units are available in 
input, interstage^ output^ bridging and 
mLxing types. These new units have an 
operating level of from minus 80 to plus 
22 db and a special group is included 
which is capable of passing plate current 
when used over the voice range. 

Complete descriptive literature and tech¬ 
nical i^ormation is available from Ferranii 
Electric, ItK., 30 Rockefeller Plaza, New 
York City.^—C ommunicatioks. 


MICROPHONE STAND 

The new Astatic Type ‘'G/' “grip-to- 
talk," microphone desk stand, designed for 
airway ground stations, inter-communica¬ 
tion systems and amateur radio operators, 
is equipped with a bar actuated multiple 
contact switch and socket connector to fit 
any Astatic crystal microphone, including 
M(^els T-3. D-104, K-2 and D-2. The 
switch automatically operates under 10- 
ounce pressure on the grip which moves 
only 1/16 of an inch to work a relay and 
cut in the microphone. When the relay is 
not employed, the mechanism becomes a 
simple shorting .switch. This stand is 
high with a 5^/i" diameter base and 
weighs pounds. The handle is finished 
in heavy chrome plate and the base black. 

Additional information may be secured 
from the A stalk Mkroi?kone Laboratoty, 

Inc., 830 Market St., Youngstowm, Ohio._ 

Communications. 



molybdenum wire, rod and sheet 

Molybdenum, widely used for parts ot 
electromc tuljes and lamps, has been an¬ 
nounced in the forms of round wire and 
rod* and in sheets. 

The wires and rods are from one-tbou- 
sandth of an inch to three-quarters oi an 
inch in diameter. The sheeLs are up to sev¬ 
eral inches in w'idth and from 2^4 to 30 
thousandths inch thick. This product is 
unique in its resistance to high tempera¬ 
tures, at the same time being w^orkable with 
relative ease. 

Further information is available from 
IVestitigkaitsc Electric & Mjg, Co., East 
Pittsburgh, Pa.— Comml'NIcateoks. 


TRANSMICA CAPACITORS 

The accompanying illustration shows a 
high-voltage, hea\w current-carrying unit 
..d the Transmica line of mica dielectric 



transmitting capacitors. Like the Tratisoil 
and Solarex lines, the Transmica units are 
tested individually. Full specifications may 
be secured by writing to Solar Manufac- 
htriitg Corp., 599 Broadway, New^ York 
Ci ty. —Com muni catio n s . 


MULTIPLE OSCILLATOR 

.A multiple oscillator, aligned w’ith Poly- 
iron cores, and contained in a compact 
housing, is shown in the accompanying 
illustration. This unit is for use in pre¬ 
selected tuning systems and by virtue of 
the Polyiron adjusting metlhodi is said to 
obviate drift. The following ranges are 
obtained with the mdthhdual cods w^hich 
cover the broadcast band: 

A coil: 1520-830 kc 
B coil: 1520-830 kc 
C coil: 1250-740 kc 
D coil: 1220-670 kc 
E coil : 970-580 kc 
F coil: 770-540 kc 

For further information, write to Aladdin 
Radio Inditstrks^ Inc., 466 West Superior 
St., Chicago.^— Communications. 



MULTI-MATCH TRANSFORMERS 

Three additions to the C H. T. multi¬ 
match series of transformers have been an¬ 
nounced . 

Tw-o of these units, T-15D82 and 
T-15D83, are multi-match drivers for 
coupling a 500-ohm line to any Class B 
grids. Both have ratios of from 1 :0.75 to 
1 :3.15, from primary to one-half secondary. 
T-15D82 is capable of handling 15 watts 
of audio power, while T-15D83 will handle 
up to 30 watts. 

The third transformer, T-15D84, is a 
multi-match driver for coupling 6L^'s as 
drivers to any Qass B grids. This trans¬ 
former has a special tertiary winding to 
give 16.6 percent inverse feedback to the 
6 L6's, which is said to make it possible to 
use their high-gain characteristics without 
the poor regulation which is inherent in 
these tubes when used as drivers. Ratios 
of from 1.5:1 to 3.5:1 are a\^ilable with an 
audio capacity of 30 watts. 

These units are products of the Thordcr- 
soH £/^£r/rfc Co., 500 West Huron 

St., CMcago, III.—Communications. 


WRAPPING PAPER 

There has recently been placed on the 
market a new sheet of wrapping paper 
which is both absorbent and tough when 
wet Titis new paper is manufactured by 
H. P. Sfmih Paper Co., 1130 W. 37th St., 
Chicago, who, w^e understand, invite those 
interested to write for samples.— Com¬ 
munications. 


cornell-dubilier capacitors 

The Comell-Dubilier Tj-pe DH Dykanol 
capacitors are said to be designed to oper¬ 
ate efficiently under any humidity and tem¬ 
perature conditions. Their light weight and 
pinpactness make them suitable for use 
in aircraft, submarine and marine radio 
equipment These capacitors are impreg¬ 
nated and filled with Dykanol, a non-in¬ 
flammable and non-explosive chlorinated- 
diphenol impregnating compound. The 
Tj-pe DH series is available in a capacity 
range from .05 to 2 mfds, at voltages of 
400, 600 and lOOO, d-c. 

The Type DH series are manufactured 
by Corjtell-Dubiiier Electric Cor/*., 1005 
Hamilton Blvd., South Plainfield, N. J.— 
Com m u n ication s. 
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Mr. Engineer 

Y OU’LL FIND a big 
sales advantage 
when you include the 
Brush “Hushatone” 

(pillow speaker) in your 
new model midget radio. 

It’s easy to modify your 
output circuit to accom¬ 
modate this popular ac¬ 
cessory. 

In the home the 
"Hushatone” is ideal for 
use in bed, on a couch 
or a comfortable chair. 

In hospitals and sanitariums it has a natural use. Con¬ 
valescents and bedridden patients welcome the “Husha¬ 
tone” because of the pleasure and convenience it gives 
them. 

Get in your order today and gain a definite sales ad¬ 
vantage. 

The brush development Co. 

3318 PERKINS AYE., CLEVELAND, OHIO 



I 

I 


I 


I, 



"TOPHET C" 

meets mechanical 
and corrosion-resis¬ 
tant specifications. 


High specific resis¬ 
tance for compact 
resistors and con¬ 
trols. 

• 

Bare or Insulated. 
Tangle-proof spool¬ 
ing. 


Pronounced TOF-FET — the always - uniform 
nickel-chrome alloy which bears the initials and 
endorsement of the pioneer. Made by alloy 
specialists for resistance-device spedalists. 



LBUR B. DRIVER CO. 

NEWARK, NEW JERSEY 


MODULATION SUPPRESSION 

{Continmd jrorn page 17) 


^ ^ V . ■ u 

- I — I + . • - 4- terms contaimng bt 

256 \ m / 

After substituting a from equation (3) and writing down 
only the terms containing sin at we get 

R = mE f . . . + sin at (-.2k +-C4k + 4 . —k*) 

L \4m’ 64m*\ 4/ 

11 / 3 10 \ 

H-. — I 6k+20 —k' + 6 —k" I 

256 m* V 4 16 / 

( 9 ) 

As one will notice from this equation the modulation 
suppression is given by 

1 

ki =-k 

2m 

for large values of 

By means of the equations (8) and (9), the factor 
k„ which is a measure for the modulation suppression, 
can be determined. This has been done and the results 
are plotted in Fig. 6. It is seen that for equal carriers 


(m = 1). the ratio kj/k is approximately .58; this ratio 
drops rapidly as m is increased. Even for m < 1 there 
is an appreciable modulation-suppression effect. For 
in > 1, the ratio k,/k is practically independent of the 
percentage modulation, k. For m < 1, the term ki/k 
depends somewhat on both tn and k ; for instance: 
at m = 34 and k~20%, the ratio k^/k is .95; for 
m ~ and k — 100%, the ratio is 0.81. 

In Figs. 7 and 8, tlte r-f envelopes are shown which re¬ 
sult for m< (1+k). By comparing the amplitude 
variation of versus that of Rm&x one will notice that 
in both cases '‘modulation compression" has taken place. 

With the above data on hand the phenomenon of 
"modulation suppression” can now be readily explained. 

During a time interval in which (1 -f- k sin at) is small 
in comparison with ik, the beat-frequency w^aveform will 
be nearly sinusoidal—Fig. 3, left—as during interval A 
in Fig. 2. The average value of the r-f envelope, 
is practically equal to m, and the suppression of the 
modulation is nearly perfect. During the interval B in 
Fig. 2 fl --ksinort) approaches the value of m; this 
results for the beat-frequency waveform into a non- 
sinusoida! envelope similar to that shown in Fig. 3, 
right. The average value of the r-f envelope during 1 
beat is then somewhat greater than m. This fact is 
responsible for the slight variation of /?av at audio¬ 
frequency rate. If the beat-frequency waveform was 
sinusoidal (as is nearly the case for large values of ni) 
(Continued on page 46) 
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MODULATION SUPPRESSION 


{Coiiimited from page 45 ) 


then the modulation compression would Ik: com¬ 

plete whenever m > ( 1 + k sin at). 

-Vs has been said before and as i<- evident from these 
consideration, the phenomenon of modulation suppression 
can only take place if the rectifier load circuit is capable 
of following potential variations at beat-frequency rate. 
Tile case we have studied was a limit case, namely the 
condition under whicli the diode load network behaves 
alike against the modulation frequency a and against 
the beat frequency h. In practical cases, liowe\er, this 
condition does not hold, because generally the iini)edance 
of the diode network is very much smaller for the lieat 
than for the audio frequency. 

In order to study what is happening for medium diode 
load impedance for the beat frequency, we must con¬ 
sider the mechanism of diode rectification sr»mewhat more 
in detail.'*”*" 

The Ijeat-frequency waveform has the harmonic com¬ 
ponents b. 2b, 3b . . . whose amplitudes depend ujK>n 
the ratio a/m, if a and m are the amplitudes of the two 
frequencies beating against each other.'** If a is a inotiu- 
latcd r-f voltage, then a in will vary sinusoidally, jiro- 
ducing the r-f envelope K [ Fig. 2 i whicli has ilie com¬ 
ponent frequencies: 


2a b ± a ib ±: a 

3a b ± 2a 3b ± la 

h rt 3a 2h Ji 3a 


This r-f envelope is supplied to the diode rectifier, 
Fig. 4. The transrectification diagram of the diode is 
shown in Fig. 9, in which d-c output current is plotted 
versus d-c output voltage, with the r-f peak voltage being 
parameter. If the r-f envelope R with its multitude of 
compjonent frequencies is applied to the diode, we note 
that the low-frequency compijnents^ a, 2a, will o[^>erate 
along the load line 1, while the high-tref|uency com- 
f)onents, b, b — a, 2b . . , will operate over ellipses 2, 
on account of the by passing effect of the capacitor C. 
The result is that the high-frequency components are 
sharply reduced in ampbtude. perhaps in some case.s 
practically eliminated. The conipt.ments a, 2a are re¬ 
produced ; these components, however, constitute what 
was called above the function In other words^ 

modulation suppression takes place just the same, even 
if the beat-frequency components are partially short cir¬ 
cuited by the diode load circuit. 

However, this la.st statement is loo broad: it holds 
only if ni>> (l-Fk). If the “beat modulation'' is 
high fi.e,. if Rjniu approaches the zero-axis—Fig. 2 is 
an illustiation of tliis case) and if the diode load im¬ 
pedance is low for the b-frequencies, then we will obtain 
a narrow, steep operating ellipse, like 3 in Fig. 9. The 
lower [portion of this ellipse intersects the T. = 0 axis: 
in other words, it is ait off. This means that during in- 
terv^als of high '*beat modulation''—interv^ai B in Fig. 
2 —ilie envelope R cannot tall as low as The re¬ 

sult is that /?ar must increase, resulting in a decrease of 
modulation suppression. In other words, if the load 
impedance is low. the diode tends to treat the beat fre¬ 
quency the same as it treats the r-f. namely it begins 
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rectifying it. We thus note that there is a continuous 
iransiriou from Case 2—high diode load impedance for 
Lhe beat fre(]uency—to the j)reviously treated C ase 1 in 
which we had zero diode load impedance at the bear 
frequency. However, in most practical applications 
m >> (I -r h), making the question of high or low 
diode load impedance relatively unimpc»rtant. 

In re\ ienving now our study of tlie problem of modula¬ 
tion .suppression we note the following features: 

(1) Modulation suppression is a direct consetjuence 
of the fact that tlie heterod>me envelope is not sinusoidal 
and that the d-c component of the heterodvme envelope 
is depending upon the relative amplitude of the two inter¬ 
fering carriers. 

( 2) The extent to which modulation suppression can 
take place depends upon the value which the diode load 
impedance has for the beat frequency. If die load im¬ 
pedance is zero, the beat frequency will be rectified and 
no modulation suppression can take place. To get the 
full effect of modulation suppression, the diode load 
impedance tor the heat treciuency should lx* about the 
same order a.*^ for the audio fretjuenev. 
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JUMBO "3 IN 1" 

ELECTRIC CLEANER 
Blows —Vacuums— 

Sprays 

Dtft wtars i>at Enachinery— 
causes troubta: wiiJi del irate 
electriul idvtiruments, is a 
“►hf5rt** lid^rd. 

Keep your Plaot and EJeetricaL 
ecjuipmenc clean with Ideal 

Cleaner. Has ipowcr to spare-yet is lenile eaO'U^li to use 

around most electrical tnstrumcnti, apparatus, and wiring. 

Creates kifh-vtiaeiiy, dry-air stream at ^on* pressure. Gets dust bi 
Comers and '^hard-to-elean'' places. 

Portahle—Easy to handle—Weighs U lbs. 

-Irfe .4 haul Free Trial 

IDEAL COMMUTATOR DRESSER COMPANY 

1062 PARK AVENUE SYCAMORE. ILLINOIS 


RADIO IN ITS ENTIRETY! 


“B-A" serves the trade with every need In radfO- 

complete IGO-pa£e ealaloit of ndtionaUy Known 
radio receivers, pytilic address, parts, supplies and 
equipment. Orders shipped same day received. 


m 




UP-TO-DATE CATALOG AVAILABLE 


‘THE CRYSTAL SPECIALISTS SINXE 1925” 

PIEZO-ELECTRIC CRYSTALS 

GUARANTEED Accurate to BETTER than .01% I 

SCIENTIFIC RADIO SERVICE ' 

Send for FREE Booklet and Price List! \ 

UNIVERSITY PARK - - - - HYATTSVILXE. MD. I 


CHAS. EISLER'S 

EQUIPMENT HAS PRODUCED 

MILLIONS 

spot weldtn up tt KVA, butt, and 
oar “ealitto and itsss workloff laboratory 


FOfiEMOST IN THE ELECTRONICS 
FIELD FOR OVER 20 YEARS! 
ChATlu Eislar's aautpmant for the productlea 
of radle and electranle tuhiet, Incudeiceot 
UiapL, X-Ray aiHl cathode ray ttftwa, ptaota- 
eleetrJc edit, lad noni tim hu met the 
stverest demands of Indurtry La dtentlai 
at maxImuH pfodiKtlen and mlaltauia ctfL 
If you are In the leartet for any of the 
above m tllied eqalpmetit Inelmllng electric 
arr vel(f«% fct In feneh with q%. Write for 
uaiti" catalog. 


EISLER ENGINEERING CO. 


750 S. I3tb STREET (Near Awn Aw.) 


NEWARK. N. J. 


USED LABORATORY EQUIPMENT 

Weston — GJL. — L&N — G.E^ Etc. 

Meters — Bridges — Torsion balances — Inductors. 
Decade boxes — Analytical balances — Oscillographs. 
Tubular rheostats — Signal generators — Condensers. 
Write for new list 

Louis J. Winslow 

200 PENNSYLVANIA AVENUE HILLSIDE, N. J. 


BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. -;- KANSAS CITY, MO. 


GET RID OF "EXPENSIVE" DIRT! 


'COMPLETE ELECTRIC PLANTS 



NEW 1938 MODELS 


OPERATE 

RADIOS AND TRANSMITTERS 


ONAN AX, PLANTS furnish same cuftent 
as city tines, MO wit. 60 cjtcle. idea! far 
operating PUBLIC ADDRtSS SYSTEMS. 
SOUND CARS, MOTION PICTURE EQUIP- 
MEHI PORTABLE NEWSCASTERS or tor 
EMERCENCY STANDBY. 

Standard Sizes 350 to 5000 
Watts A.C. 

6. 12, 32 aitd 110 vnlt D.C. Madets, SS7,30 
and UD. Alee combrnatien A.C.-D.C. OnUs. 

fl'riY^ /or detaiii, 

D. W. ONAN & SONS 


359 ROYALSTON AVE. 


MINNEAPOLIS, MINN. 



You are atv experiehe«J radiDmaii; 

You are antbfiious to liet ahead 
rapidly in Radio; 


^ og realize the neemicy of a di¬ 
rected traiuiHtf in the engineering 
principles <if Radio, but are unabla 
to tmke advantage oi canape trainiugr 


• Then-- 


send for our new iUustrated 
bonk "A Tested Plan." It will 
j;lve you complete details of an 
adv^anced home study course in 
Practical Radio Engineermf 
arri/rr* /&r the experieuaed 
Radiama*. 


Capitol Radio Engineering Institute 

14th and Part Rd.. N.VY. Dept. CO-2 WASHINGTON, D. C. 
29 Broadway, New Yort City 



RMANENT MAGNETS 


We make Permanent Magnets 
for All Piuposcs 
Stamped, Formed and Cast, 
Chrome, Tungsten, Cobalt 
and 

ALNICO** (cast or sintered) 
under G. E. license 


THOMAS & SKINRER 

STEEL PRODUCTS CO. 

1113 E. 23rd ST. * INDIANAPOLIS 


LAMINATIONS FOR RADIO TRANSFORMERS 
TOOLS ♦ DIES ♦ HEAT TREATING ♦ STAMPINGS 



"TOPS 


// 


FOR RADIO WORK 


Gardl=?r Rosin-C dk SoSil^r Is ouuundlas for tUzh t«i- 
■ile atrennih, conaiiiatil parformuife tnd eeofwmy. Quick 
«EtlDx Bui of pttre irblta rcaLo—no ralTcnt added 

-'P^nniu futer, eleaiifir iiort bj tipert at amateur. 
C43ilE ieei thin cYcn ordlnuy lolddi^ urwlTiMd by tnodem ttteUiodj mi 

cquipnient of «tr mu dfrElopmenL OArtllnar ISolders ire in rtrloua 

alkwi ind core sEicj i.'id in itiugefl ai uaill is of id lixb. 1, 3 and 20-lb. 

Eastern Sales Office and Warehouse 

DAVID M. KASSON & CO., 2S4 Canal St., New York 
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FERRIS 

SIGNAL 

GENERATORS 

A wide variety, from the big 
laboratory standard to the 
smallest practical unit for 
testing. 

^Design 
*Research 
^Production 
*Development 
^Servicing 
*Testing 

Submit your problems to us 
— we’re always ready to 
help. 

FERRIS INSTRUMENT CORP. 

Boonton, N. J. 


production 

FOR{ 



The ARM that Rests 
on a Cushion 

In the new streamlined Model 0-7 
pickup, Astatic Engineers have in¬ 
corporated Axial Cushioning, insu¬ 
lating the playing arm from its 
supporting base to reduce motor 
noise and speaker pickup feedback. 
Other features include Offset Head 
design to reduce tracking error, 
easier needle loading, and shorter 
mounting possibilities. 

LIST PRICE NOW $10.00 


Write for Literature 



ASTATIC MICROPHONE LABORATORY. Inc. 

Dept. M-6 Youngstown, Ohio 

Licensed Under Brush D«Y«rnan<Bl Co. Patents 


Advertising Index 


A 

.Aerf>vnx . 2? 

Aladdin Radio Industries, Inc... 28 

.Amperox Electronic Products. InC- 

Front Cover 

Amperite Co. .. R 

Astatic Micropliotie Laboratory, Tnc. 4 S 

Andah Co.!. U 

B 

Bakelite Corp. . 7 

BlUej Electric Co... 43 

Bnnib Development Co. . 4 l> 

Buratein-Applebee Co. 47 

C 

Calllte Products Divisioti. S 2 

Cajdtol Radio Engineering' Inst. 47 

Cluaudagraph Corp. 32 

Clarostat Mfg. Co.. Itic. 25 

D 

Driver Co., Wilbur B.. 4.7 

E 

Eisler Engineering Co.. 47 

F 

Fairchild Aerial Camera Corp.. 37 

Ferranti Electric. Inc.,.... 31 

Ferris Instriiment Corp...,. 4S 

G 

Gardiner Metal Co. 47 

General Radio Co.Third Cover 

Goat Radio Tnbe Parts. Inc. 34 

H 

Hammarlund Mfg. Co....,. 41 

Hnbbard Spring Co.. M. D. 30 

I 

Ideal Commutator Dresser Co. 47 

International Resistance Co. 31 + 

InterDatlonal Derrick A Eiinlp. Co. 48 

Isolantite. Inc. 5 

L 

Lanp Insulator Co.. Inc. 1 

Lehigh Structural Steel Co,... 38 

Littelfuse Labs. . 48 

0 

Onan & SoWF, D. W. 47 

P 

Presto Recording Corp. 29 

Pyramid Products Co. 4,3 

R 

RCA Commnnlcfltions. Inc. 39 

RCA Mfg. Co-. Inc..,...Back Cover 

Racon Electric Co., Inc,.,. 23 

Radio Corp. of America. g 

Radio Digest . 47 

Radio Transceiver Co. 43 

Recoton Corp.! 4J 

S 

Scientific Radio Service. 47 

Sound Apparatus Co. 30 

T 

Thomas & Skinner Steel Prod. Co. 47 

IT 

United Transformer Corp. 35 

V 

Van NoFtrand Co., Inc., D. 3*’: 

W 

We,(;tern Electric Co.. 3 

Weston Elec. Instrument Corp. 33 

Winslow. Louis J. 47 

Z 

Zophar Mills. Inc. 44 
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VERTICAL 

RADIATORS 

anda^j^thuxt^ 

ffWPr^ y' I 


I The facilities and 
experience of this 
organization in both 
the engineering and 
construction of radio 
broadcasting radia¬ 
tors assure the effi¬ 
ciency of your radi¬ 
ator. Compare the 
cost of radiators on 
the basis of field 
strength—you will 
find I DECO offers 
highest efficiency 
per dollar invested. 
Write for special 
data information and 
prices. 





RADIO 


3 AG 250 Volt 

Approved By Underwriters’ Laboratories 

DEFINITE NEW POINTS OF 
MERIT EXCLUSIVE WITH 
LITTELFUSE. 

Rasin-C«8led— 
breaks clean in¬ 
stantly. 

Pure Ziae— 
safer on aver- 
loads. 

DiagenaJ Ali'm- 
nent 

accurate In any 
pasition. 

Locked Ca»^- 
no ceMent to 
loosen. 

Nickel-plated Caps 
—bright, clean. 


SECOND TO NONE 
— WHY GAMBLE? 

Std. Pks. 100. Wt. 1 lb. 

Cat No. Rating. 

IMe lA 250V 

!MI lyj 250V 

1042 2a 250V 

1043 3A 250V 

3 AG FUSE MOUNTING 
Extractor Fuse Post- Made entirely of 
black Bakelite. No exposed parts. 
Shock pi-Mf. Write 

Littelfuse L.^boratories 

4242 Lincoln Ave., Chicago, Ill. 


Right Price- 
buy service. 






















































































































NEW DETECTOR FOR ACOUSTIC MEASUREMENTS 


The G-R Type 759-A Sound 
Level Meter has many features 
which make it an excellent de¬ 
tector in acoustical measure¬ 
ments. Some of its radio and 
phonograph uses include: 


RADIO RECEIVERS 

• Acoustic Fidelity 

• Power-line Hum 

• Internal Noise 

• Signal-to-Noise Ratio 

• Inductive Interference 


PHONOGRAPHS 

• Gear Noise 

• 120-cycle Hum 

• Needle Scratch 

• Filters and Cabinet Design 

• Cabinet Vibration 

• Cabinet Resonance 

• Production Quality Tests 


Both flat and weighted networks 
are included so that the G-K 
Sound Level Meter can be used 
for both objective measurem.ents 
of acoustic fidelity and measure¬ 
ments of extraneous noises 
weighted for the effect on the 
human ear. Placed in any test 
position relative to the loud¬ 
speaker, its db indicator will reg¬ 
ister accurately the sound level 
at that position. 


Features 


Write for Bulletin 241 
for Information 



1. Standardized in terms of ASA 
standards. 

3. Linear meter scale in db. 

3. Linear meter scale in db. 

4. Three separate weighting networks. 

5. Unusual sensitivity. 

6. Wide range: 24 to 130 db above 
10*'® watts per sq.. cm. 

7. Portable, 
small in 


size, and 
weighs only 
23^ .: lbs. 

8. I n e X p en- 
sive: com¬ 
plete with 
b a 11 e ries 
and ready 
for immedi¬ 
ate opera¬ 
tion, only.. 

*195.00 



GENERAL RADIO COMPANY, C.mbria,., M..., 
















Rtn CIUES VOU n COHIPLETE IIRE OI BROnOCnST EqUIPHIERT 
POR EUERV PURPOSE-IH THE STHTIOR OR STUDIOS 



RCA equipment gives yovi more for your 
monev Ijecause years of experience in 
every phase of radio . . . progressive re¬ 
search and sound engineering... modern 
factory facilities and skilled workers ... a 
cooperative and friendly field organization 


—all these important factors comhine to 
produce first-class products at reason¬ 
able prices. 

That’s why it will pav vou to follow the 
lead of hundreds of other stations—go 
RCA All The Viav for better broadcasting. 


RCA Manufacturing CO., INC, CAMOEN, N. J. - a service of the Radio corporation of America 

NEW YORK: 1270 SIXTH AVENUE • CHICAGO: 589 E. ILLINOIS STREET • ATLANTA: 490 PEACHTREE STREET, N. E. 
DALLAS: 2211 COMMERCE STREET • SAN FRANCISCO; 170 NINTH STREET • HOLLYWOOD; 1016 N. SYCAMORE AVENUE 
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